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This thesis examines the difference in value and risk relevance of historical cost and fair 
value accounting information pertaining to banks in the United States of America (U.S.) 
between 1986 and 2013. Under U.S. Generally Accepted Accounting Principles (GAAP), 
the difference between historical cost and fair value information is reported as unrealised 
gains and losses for financial assets categorised as available-for-sale and subsumed under 
other comprehensive income.  
Edward and Bell’s (1961) reporting framework is used as the conceptual basis to reconcile 
historical costs with fair values and to explain the distinction between net income and 
other comprehensive income based on operating gains versus holding gains. Through a 
combination of cross-sectional and time-series regressions, the analysis of the value 
relevance uses Falta and Willett’s (2013) multiplicative market-accounting model instead 
of an additive linear model with the risk relevance analysis based on the work of 
Lubberink and Willett (2017).  
Findings indicate that the statistical difference between historical cost and fair value for 
available-for-sale securities and securities held-to-maturity is not significant. The results 
of the cross-sectional analysis of the long-run market-book value relationship suggests 
that the book value of net assets and net income are relevant for market returns in the long 
run. Fair value information contained in other comprehensive income calculations is not 
relevant except for a time during the global financial crisis.  
The results of single variable error correction modelling indicate that, in the short-run, 
markets partially (three to four years) react to changes in the book value of U.S. banks, 
though not in the case of every bank. The results of a multivariable error correction model 
indicate that the market over-reacts to changes in book value in the bank sample and that 
the market pays greater attention to net asset values in the banking industry than it does 
in other industries. Similar to the results in the cross-sectional analysis, elasticities on 
book value and net income are highly and negatively correlated. Other comprehensive 
income has either a small, or a negligible, elasticity in most years. Together the estimates 
show a strong long-term mean reversion in returns and suggest an adjustment period of 




Under the assumption that the book-to-market ratio is a direct measure of risk the findings 
indicate that markets consider net income information to be more risk relevant than other 
comprehensive income information. The two main contributors to the behaviour of the 
‘long-run’ risk premium are net income and dividends and tend to act in opposition to one 
another. Book value growth and other comprehensive income contributed little to banks’ 
long-run risk premium’ during the period studied. This suggests that the fair values 
included in the assessment of other comprehensive income are not treated by the market 
as being informative about risk any more than they are informative about market returns. 
In other words, the findings suggest that fair values have little incremental information 






1.1 Aim of the Thesis 
This thesis investigates the impact of fair value and historical cost accounting on reported 
net book values and earnings of a sample of US banks. In particular, it examines the 
difference in value and risk relevance of historical cost and fair value accounting 
information pertaining to banks in the United States of America (U.S.) between 1986 and 
2013. Under the United States (U.S.) Generally Accepted Accounting Principles (GAAP), 
the difference between historical cost and fair value information is reported as unrealised 
gains and losses for financial assets categorised as available-for-sale and subsumed under 
other comprehensive income. In the aftermath of the global financial crisis, the role of 
fair value accounting as a contributing factor has been debated (e.g. Adrian and Shin, 
2010; Laux and Leuz, 2010). Research can take advantage of new data that revisits 
questions about the value and risk relevance of accounting information under different 
accounting regimes. A better understanding of these matters is crucial as it leads to 
improved valuation and practical investing tools that aid judgement and protect against 
poor judgement (Penman, 2011). 
1.2 Research Question 
The main research question addressed in the thesis is:  
Has the use of fair values in the financial statements of U.S. banks had a material 
impact on the assessment of their value and risk? 
In the process of answering this central question, a number of subsidiary questions 
relating to it are formulated and guide the presentation of the thesis results. Among these 
questions some of the most important are the following: 
1. Is there a statistically difference between the fair values and historical costs of the same 
financial asset? 
2. Is comprehensive income more volatile than net income? 
3. Are net income and other comprehensive correlated? 
4. Is net income under a historical cost regime value relevant in the short- and long-run? 
5. Is other comprehensive income value relevant in the short- and long-run? 
6. Is other comprehensive income more risk relevant than net income? 
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1.3 Motivation and Significance 
Three issues motivate this research. First, until 2010 the International Accounting 
Standard Board (IASB) and the Financial Accounting Standard Board (FASB) worked 
on a project to converge standards. Central to the efforts to develop a joint conceptual 
framework was the realisation of the need to re-address the matter of accounting 
measurement theory and practice. It has been claimed that measurement is one of the most 
under-developed areas of the conceptual frameworks and that neither provide an effective 
basis for understanding the strengths and weaknesses of different measurement systems 
(Whittington, 2015). This research, therefore, seeks to contribute to the literature 
analysing the strengths and weaknesses of fair value and historical cost accounting. 
Second, disagreement concerning the proper accounting measurement methods for the 
U.S. banking industry have been expressed for at least the last century. Critical episodes 
have analysed the role of accounting measurement methods in the Savings and Loan 
(S&L) Crisis and the Global Financial Crisis (GFC). Both crises were characterised by 
credit and impairment losses being consistently and dramatically underestimated 
(Linsmeier, 2011). Many of the reported items in the balance sheet of a bank are financial 
instruments (i.e. contracts to either receive or make payments). The values of these 
contracts vary with the changes in interest rates and other economic conditions. Since 
those fluctuations affect the financial profile of a bank, accounting measurement methods 
need to reflect the fluctuations to portray the economic reality of a bank. This research 
investigates the ability of fair values and historic costs to reflect changes in the financial 
profile of banks. 
Third, value relevance, and very often risk, are investigated in a cross-sectional context. 
The time series approach also employed in this research allows an investigation to be 
implemented in a firm specific context, which more easily lends itself to issues pertaining 
to risk. Moreover, recent publications suggests that prior studies into the effect of fair 
values on the behavior of key accounting numbers such as book value and earnings may 
have been confused by the use of mis-specified econometric models (e.g. Falta and 




This research is significant for several reasons. First, it provides insights into the value 
relevance of net book values and earnings under historic cost and fair value measurement 
methods using a different market-accounting valuation model than that used in previous 
research. This market-accounting valuation model is applied in a mix of cross-sectional 
and time-series approaches to provide a different approach and insights into a literature 
that predominantly uses cross sectional techniques (Barth et al., 1995; Hodder et al. 2006; 
Blankespoor et al. 2013). 2010). This should make the findings contained in the thesis 
more robust than in some previous research. 
Second, the research provides information on the effects of the changes in earnings and 
earnings volatility on equity valuation and the risk assessment of banks. This addresses a 
gap within the accounting literature. For example, under historical cost, conservative 
accounting reports lower current earnings and higher earnings later. A continued 
application of conservative accounting is thought by some to be leading to a shift of 
earnings from a short-term to a longer-term perspective (Penman, 2011).  
1.4 Theory and Methodology 
Edward and Bell’s (1961) reporting framework is used as the conceptual basis to reconcile 
historical costs with fair values and to explain the distinction between net income and 
other comprehensive income based on operating gains versus holding gains. Through a 
combination of cross-sectional and time-series regressions, the analysis of the value 
relevance uses Falta and Willett’s (2013) multiplicative market-accounting model with a 
risk relevance analysis based on the work of Lubberink and Willett (2017). As such, this 
research addresses deficiencies argued to exist within the extant value relevance literature 
based on the use of what the latter refer to as ‘additive-linear’ models. 
1.5 Summary of Main Findings 
The findings indicate that the difference between historical cost and fair value for 
available-for-sale securities is statistically significant but not for securities held-to-
maturity. However, the differences in the case of available for sale securities are marginal 
and of little or no economic significance. The results of the cross-sectional analysis of the 
long-run market-accounting value relationship are similar to findings reported for firms 
generally, showing that the book value of net assets and net income contain the most value 
relevant information in the long run and that reciprocal relationship exists between these 
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two accounting variables. Fair value information contained in other comprehensive 
income calculations is not relevant except for a time during the global financial crisis.  
The results of the single variable error correction model indicate that, in the short-run, 
markets partially react to changes in the book value of U.S. banks (over a three to four 
year window). The results of the multivariable error correction model run on market 
returns indicate that the market over-reacts to changes in book value within the bank 
sector and also that the market pays greater attention to net asset values in the banking 
industry compared to other industries. Similar to the results in the initial cross-sectional 
analysis, market response coefficients on book value and net income are highly and 
negatively correlated. Also similar, other comprehensive income has either a small, or a 
negligible, elasticity in most years. Together, the market return estimates show a strong 
long-term mean reversion to book returns, suggesting an adjustment period of somewhere 
between three and four years of market value to the underlying fundamental accounting 
information. 
For the majority of banks, within the studied timeframe, comprehensive income is more 
volatile than net income. This is due to only a weak negative correlation existing between 
net income and other comprehensive income. This suggests that there is information in 
comprehensive income, i.e. information about fair values, other than that contained in net 
income. However, the value relevance evidence is that the market does not use this 
information in assessing market returns. 
Under the assumption that book-to-market ratio is a direct measure of risk, while the 
market-to-book ratio is inversely related to risk, the findings indicate that markets 
consider net income information to be more risk relevant. The two main contributors to 
the behaviour of the ‘long-run’ risk premium are net income and dividends that tend to 
act in opposition to one another. Book value growth and other comprehensive income 
contributed little to banks’ long-run risk premium’ during the period studied. This 
suggests that the fair values included in the assessment of other comprehensive income 
are not treated by the market as being informative about risk any more than they are 
informative about market returns 
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1.6 Plan of the Thesis 
The remainder of the thesis is structured as follows. Chapter 2 outlines the relevant prior 
theoretical and empirical research pertaining to this research. The literature sheds light on 
the history of the debate concerning historical cost and fair value accounting (Section 2.1) 
and discusses the assigned purposes and characteristics of both accounting regimes 
(Section 2.2). Edwards and Bell’s (1961) theory of the measurement of business income 
is discussed in Section 2.3. Another Section, 2.4, is dedicated to three valuation models 
that inform the methods employed in this study. Section 2.5 dealing with empirical 
research is divided into 2 subsections. The first outlines the accounting literature 
pertaining to the value relevance of accounting variables, fair value information and the 
relation of net income to other comprehensive income. The second addresses the literature 
on risk relevance of fair value information.  
After a brief introductory Section, Chapter 3 describes the theoretical foundation of the 
thesis in Section 3.2 and states the hypotheses to be tested in Section 3.3. Chapter 4 
describes the methodology applied to examine the research questions and hypotheses 
stated in Chapter 3. Section 4.1 explains how differences between historic costs and fair 
values and their volatilities are estimated. Two sections, Sections 4.2 and 4.3, respectively 
describe the econometric models used to investigate the value relevance of the return and 
risk aspects of the two different types of measure. Chapter 5 describes the FRY-9C and 
the Compustat data used in the analyses of the thesis. Chapter 6 presents the results. The 
preliminary analyses are presented first, in Section 6.1, including histograms, PP and QQ 
plots proving the log normal distribution of the market and accounting data. The second 
subsection, 6.2, provides the results of the analysis of the differences between the fair 
values and historical costs of financial assets categorised as available-for-sale and held-
to-maturity. It also presents the results of the analysis of the volatility and correlations of 
net income, other comprehensive income and comprehensive income. The third 
subsection of Chapter 6 describes the results for the long-run value relevance of net 
income and other comprehensive income. Next, in Section 6.4, the results for the short-
run value relevance of net income and other comprehensive income analysed in single 
variable and multivariable models are presenting. Section 6.5 outlines the results 
investigating the risk relevance of net income and other comprehensive income. Chapter 
7 concludes the thesis providing a discussion and conclusion including the limitations of 
the thesis and ideas for future research. 
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2 Literature Review 
This chapter outlines the theoretical and empirical research which underlies the topic of 
this thesis. The first two sections recount arguments in the debate about historical cost 
and fair value accounting and its linkage to the intended purpose of accounting 
information. The third section discusses Edwards and Bell’s (1961) accounting theory 
and its relation to current financial accounting practice. The fourth section discusses the 
prevailing valuation models in the accounting literature. The remaining sections survey 
relevant empirical research. These outline value relevance research into accounting 
variables, in particular earnings and book value, and the information contained in their 
fair values. This research also concerns the relationship between net income and other 
comprehensive income. The last section provides an overview of the risk relevance of fair 
value information. 
The next three sections outline the theoretical debate about historical cost and fair value 
accounting in the context of valuation. In Sections 2.1 and 2.2 the background and 
objectives of historical cost and fair value are given, respectively, to provide the reader 
with an understanding of how this longstanding debate unfolded, with different concepts 
put forward within accounting theory. The arguments for one or the other accounting 
measure have frequently been related to the purpose the information would serve, namely 
accountability or decision-making usefulness, which are also discussed. However, with 
the accounting measurement method also comes an understanding of the importance of 
measuring the creation of wealth as it affects the role of the balance sheet and income 
statement. Despite the theoretical nature of most of the discussions about historical cost 
and fair value accounting, financial accounting standards in the US have been influenced 
by the debate. Therefore, the most relevant accounting standards are also briefly outlined.  
Section 2.3 is dedicated to Edwards and Bell’s (EB) “Theory and Measurement of 
Business Income” (Edwards and Bell 1961) and valuation models, particularly residual 
income models. EB’s theory is of significance given the influenced it has had on the 
implementation of accounting theory in financial accounting standards and in regards to 
the valuation of a firm based on the precursor of today’s residual income models. This 
Section provides the substantive theoretical and methodological background for the 
analysis of this thesis and is longer than the other Sections. The theories relating to the 
specific valuation approaches are discussed in Section 2.4. Models empirically testing 
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different valuation theories are reviewed in Section 2.5, along with a survey of the results 
of this research, as it pertains to this thesis. Section 2.5 specifically covers the value 
relevance of fair value reporting and its relevance to the assessment of risk. 
2.1 A Brief Review of the Debate about Historical Cost and Fair Value 
The extensive debate about choosing fair values over historical costs has been a dominant 
issue in financial accounting for the past 30 years. It is the latest episode in the prolonged 
discussion about the choice of value concepts for accounting measurement which is one 
of the oldest topics in the modern accounting literature (Jones and Aiken 2015). In the 
late 19th century and early 20th century, accountants and scholars in Europe and the 
United States extensively debated which value concept was preferable. Cooper (1888), 
for example, put forward the notion that a fall in value should be recognised when the 
concerned asset is of a marketable nature. British scholars such as Pixley (1908) and 
Dicksee (1927) advocated for what was until today known as accounting at the lower of 
cost or net realisable value. In the United States, accounting scholars placed great 
emphasis on the use of either replacements costs (e.g. Paton 1922) or market values (e.g. 
Sweeney 1932; MacNeal 1939). 
Historical cost and fair value are two very different value concepts. While historical cost 
refers to the costs which were incurred at the time of the original purchase of a good or 
service (e.g. Paton and Littleton 1940), fair value has been an umbrella term for different 
value concepts (Previts and Flesher 2015). The Financial Accounting Standard Board 
(FASB) defined the term ‘fair value’ for the first time in 1976 when SFAS No. 13 outlined 
the standards for the reporting of leases and defined the fair value of a leased property as 
the “…price for which property could be sold in an arm’s- length transaction between 
unrelated parties (paragraph 5c).” In the following years, the definition of fair value was 
adjusted several times, most recently in SFAS No. 1571 revised the definition to the “… 
price that would be received to sell an asset or paid to transfer a liability in an orderly 
transaction between market participants at the measurement date (paragraph 5).”2 The 
                                                 
1 In 2009, the FASB replaced the Statements of Financial Accounting Standards (SFAS) with the 
Accounting Standard Codification (ASC). The definition of fair value in SFAS No. 157 has been adopted 
by the FASB in ASC 820. 
2 In 1993, the FASB published SFAS No. 107 which required firms to disclose the fair values of financial 
assets and liabilities and thereby provided a revised definition of fair value as “…the amount at which the 
instrument could be exchanged in a current transaction between willing parties, other than in a forced or 
liquidation sale. If a quoted market price is available for an instrument, the fair value to be disclosed for 
that instrument is the product of the number of trading units of the instrument times that market price.”  
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standard further defined a hierarchy of values that should be considered fair values and 
gave the highest priority to quoted prices in active markets for identical assets or liabilities 
(Level 1) and the lowest priority to unobservable inputs (Level 3) which need to be 
computed based on estimation models. While the FASB effectively specified fair values 
as exit values, i.e. quoted prices or the current market value of an asset or liability, 
implementation guidelines in SFAS No. 157 also employed values in use and entry values 
to demonstrate the computation of fair value (Benston 2008). 
The accounting literature is full of various value concepts from which one can chose to 
compute the fair value. Edwards and Bell (1961), for example, identified 18 different 
value concepts in total when the value date (i.e. past, current and future) and the market 
(i.e. entry and exit) of an asset are arranged in array with the form and place of the same 
asset. During the conceptual framework project of the International Accounting Standard 
Board (IASB) and FASB, the boards identified nine value concepts that partially 
corresponded to Edwards and Bell’s (1961) list: 1) past entry value, 2) past exit value, 3) 
modified past amount, 4) current entry value, 5) current exit value, 6) current equilibrium 
price, 7) value in use, 8) future entry value, and 9) future exit value (FASB 2007). The 
summary report of the measurement phase concluded that the first three value concepts 
constitute the notion of historical cost, while number four through seven encompass the 
various notions of fair value.  
Essentially, from the potential value concepts listed above, variations of current cost, 
current value and value in use have been elaborated on in length within the accounting 
literature and have gained wider attention among accounting scholars and practitioners. 
Edwards and Bell (1961) adopted an entry value concept which gives priority to 
replacement costs and differentiates between profit from trading and gains that result from 
holding assets. Criticising Edwards and Bell’s (1961) current cost concept as being 
irrelevant and misleading in the context of future decision making, Chambers (1966) 
developed an exit value concept that relies on valuing assets at their net selling price at 
the reporting date and on the basis of orderly sales. A third value concept closely related 
to current cost is deprival value which is the lower of replacement cost and the recoverable 
amount (i.e. the highest value attainable from use or disposal). While not attributed to one 
specific author3, Edwards et al. (1987) provided evidence of the usefulness of deprival 
                                                 
3 Scholars such as Canning (1929) or Bonbright (1937) had explored the concept underlying deprival value 
before Edwards et al. (1987) demonstrated its merits in the economic analysis of monopoly profits. 
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value and demonstrated its relevance in the capital valuation and detection of monopoly 
profits.  
All three value concepts have received considerable attention and have been discussed 
extensively in the accounting literature as potential realisations of fair value. However, 
from amongst the three value concepts, the ‘current cost concept’ of Edward and Bell 
(1961) is the only one that has found its way albeit partially into contemporary financial 
accounting regulations regard fair value accounting.4 Due to its relevance for financial 
accounting standards and this thesis, Section 2.3 will provide further details of Edwards 
and Bell’s (1961) value concept. 
The adoption of fair value concepts in US GAAP did not start until the late 1970s. Before 
that US accounting standards had been dominated by historical cost accounting as a 
consequence of the Great Depression in the 1930s. In the 1960s and 1970s the US 
economy faced serious problems caused by increasing inflation. That was when authors 
such as Edwards and Bell (1961) or Chambers (1966) developed their current value 
concepts to account for the increase in the general purchasing power of money, 
advocating replacement costs or current cash equivalent. The Financial Accounting 
Standards Board (FASB) initially hesitated to adopt any of the suggested value concepts. 
That was until December 1976, when the FASB defined the term fair value for leased 
property in SFAS No. 13.  
Three years later, the FASB went a step further and SFAS No. 33 required companies to 
adjust the reported income for effects of general inflation by reporting income on a current 
cost basis. Seven years later, in December 1986, SFAS No. 33 was superseded by SFAS 
No. 89. This new standard required further disclosure at current costs and introduced the 
option to measure the recoverable amount from the use or sales of an asset at current 
market value. In December 1992, the FASB enacted that companies needed to disclose 
the fair values of financial instruments in the balance sheet (see SFAS No. 107). This 
statement represents the FASB’s eventual dedication to fair value accounting and was 
followed by various new standards that built on the new fair value information. Table 1 
                                                 
4 Considering the definition of fair value as an exit value in SFAS No. 157, Chambers (1966) together with 
Sterling (1970) are frequently viewed as the mentors of fair value accounting. Both scholars elaborated on 
the use of exit values for valuation purposes. Given, however, that Edwards and Bell’s (1961) ‘current cost 
concept’ also distinguishes between operating and holding gains, the contemporary concept of fair value 
accounting shows closer ties to their concept than compared to Chambers (1966) and Sterling (1970). 
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(see below) lists accounting standards that highlight the subtle adoption of current cost/ 
value concepts in US GAAP and are therefore most relevant to this thesis. 










Financial Reporting and 
Changing Prices 
Use of current cost to determine income; 




Financial Reporting and 
Changing Prices 
Use of current cost to determine income; value 
in use or current market value to determine 
recoverable amount; further disclosure on a 




Disclosures about Fair 
Value of Financial 
Instruments 





Accounting for Certain 
Investments in Debt and 
Equity Securities 
Categorisation of investments in held-to-






Introduction of the concept of comprehensive 





Accounting for Derivative 
Instruments and Hedging 
Activities 
Recognition and measurement of derivative 
instruments at fair value; Introduction of fair 
value hedges, cash flow hedges, and foreign 
currency exposure hedges 
15th June  
1999 
157 Fair Value Measurement 
Definition of fair value; framework for 
measuring fair value; expansion of disclosures 





The Fair Value Option for 
Financial Assets and 
Financial Liabilities 
Choice of measuring financial instruments and 
other items at fair value that are not currently 





In the context of bank accounting, SFAS No. 115 and SFAS No.130 have played a 
substantial role. SFAS No. 1155 stipulated that equity and debt securities must be 
classified into one of three categories. Debt and equity securities that a bank plans to sell 
in the near term comprise the first category, labelled trading securities. Those securities 
are measured at fair value and their unrealised gains and losses included in net income. 
Held-to-maturity securities are the second category and entail debt securities that a bank 
has the positive intent and ability to hold to maturity. This second category of securities 
is reported at amortised costs with fair values disclosed in footnotes. The third and last 
category consists of securities available for sale and encompasses all debt and equity 
securities not classified as trading and held-to-maturity. The third category of securities 
                                                 
5 After the FASB decided to reorganise the U.S. GAAP pronouncements by establishing the Accounting 
Standard Codification (ASC), the regulations of SFAS No. 115 were transferred to ASC Topic 320. 
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is recognised at fair value with unrealised gains and losses excluded from net income and 
reported in equity as part of other comprehensive income. These gains and losses can only 
be reported in net income as either they are realised through sale or when impairment is 
deemed as other-than-temporary. While classifying securities was not a novelty, previous 
accounting standards allowed the sale of investment securities, which were originally 
intended be held to maturity, without any sanctions. SFAS No. 115, however, introduced 
a list of circumstances and events that restricted the sales of held-to-maturity securities 
and called into question their classification, precluding banks from using this category or 
necessitating the reclassification of all held-to-maturity securities as available-for-sale.  
After receiving concerns about the increasing number of comprehensive income items 
that bypass the income statement from users of financial statements, the FASB introduced 
SFAS No. 1306. Until then, comprehensive income had been described in the Statement 
of Financial Accounting Concepts No. 3 and later by No. 5 as “… a broad measure of the 
effects of transactions and other events on an entity, comprising all recognized changes 
in equity (net assets) of the entity during a period from transactions and other events and 
circumstances except those resulting from investments by owners and distributions to 
owners…” (SFAC No.5, paragraph 59). In SFAS No. 130, the FASB redefined 
comprehensive income in greater detailed as the sum of net income and other 
comprehensive income (OCI). OCI consists of revenues, expenses, gains and losses that 
are excluded from net income and are consistent with one of four classifications: 
unrealised changes in the fair value of marketable securities classified as available-for-
sale (SFAS No. 115); foreign currency translation adjustments (SFAS No. 52); additional 
minimum pension liability adjustments (SFAS No. 87); and, changes in the fair value of 
derivative instruments classified as cash flow hedges (SFAS No. 133). These other 
comprehensive income gains and losses are deferred in the balance sheet account as 
‘‘accumulated other comprehensive income’’ (AOCI) until their realisation occurs. With 
this new definition of comprehensive income, the FASB eventually adopted the clean 
surplus income concept including within income all recognised revenues, expenses, 
gains, and losses, regardless of whether they are considered to be the results of operations 
occurring in the period.  
                                                 
6 After shifting to the Accounting Standard Codification, the FASB transferred the pronouncements in 
SFAS No. 130 to ASC topic 220.  
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2.2 The Purpose of Historical Cost and Fair Value Accounting 
The prolonged debate and lack of agreement over the choice of historical cost and fair 
value as the primary value concept for accounting measurement is in part related to the 
assignment of specific purposes of accounting information by accounting theorists and 
standard setters (e.g. Ijiri and Jaedicke 1967, Hodgson et al. 1993).7 Paton and Littleton 
(1940) deemed accounting information necessary to meet the needs of management, 
investors, and the public. Edwards and Bell (1961) argue in favour of current cost 
accounting under the premise of accounting information aiding internal and external 
decision makers to evaluate success of executing the business plan. Beaver (1968) 
considers accounting numbers primarily as an information source for security investment 
decisions, while Watts and Zimmermann (1978, 1986, 1990) take a positivistic approach 
and argue that the accounting choice (e.g. choice of the accounting measure) is influenced 
by agency and contracting costs (e.g. debt contracts or management compensation 
contracts).  
Two main purposes of accounting information have become widely accepted in the 
accounting literature: accountability8 and decision usefulness (e.g. Gjesdal 1981). 
Accountability refers to the use of accounting information to report on the control and 
use of resources (Rosenfiel 1974, Ijiri 1975). After the Great Depression and the 
publication of Paton and Littleton’s (1940) book, accountability became the general 
accepted purpose of accounting information and with it a strong association with 
historical cost accounting (Ijiri 1971, Previts and Flesher 2015). In contrast, accounting 
information has been understood to be decision useful if the information reflects the 
economic reality and has the potential to influence the decision-making of the users (Bell 
1987, Staubus 1976). The theoretical foundation of decision usefulness stems from G.J. 
Staubus and his PhD thesis (1954) which initially did not receive widespread attention. 
Bell (1987) argues that decision usefulness started to gain momentum among academics 
and accounting standard setters through the publications of Feltham (1968), Beaver et al. 
                                                 
7 In many instances, the development of those accounting theories and associated value concepts coincided 
with important events and developments. The strong tendency towards stewardship was a reaction to the 
Great Depression and its negative outcomes which lasted until the 1960s when the US faced an extreme 
increase in inflation. At that time inflation accounting became popular with value concepts such as Edwards 
and Bell’s current cost accounting or Chambers’ continuously contemporary accounting and decision 
usefulness became initial attention. The Savings and Loans Crisis in the late 1980s and early 1990s is widely 
considered when the decision usefulness of accounting information and the use of fair values became finally 
accepted by accounting standard setters. 
8 Accountability and stewardship are used interchangeably.  
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(1968) and Ball and Brown (1968). Particularly the latter two publications emphasize the 
predictive ability of decision useful accounting information and the possibility of 
empirically determining it by testing the reaction of security markets. Owing to the 
emphasis on reflecting economic reality, decision usefulness has widely been associated 
with fair value accounting (e.g. Beaver 1998).  
In the financial accounting standards, decision usefulness has become the dominant 
purpose of accounting information over the years. In the early development stages of 
modern financial accounting standards in the US, the American Accounting Association 
charged a committee with formulating A Statement of Basic Accounting Theory 
(ASOBAT) with the intention of focusing the purpose of accounting information on 
supporting decision makers when making informed judgements and decisions on scarce 
resources (AAA 1966). A few years later, the American Institute of Certified Public 
Accountants (AICPA) issued the Objectives of Financial Statements, better known as the 
“Trueblood Report” which renewed the call for decision usefulness (AICPA 1973).  
When the newly-formed FASB issued SFAC No. 2, the FASB adopted the view that the 
primary purpose of accounting information needed to be decision usefulness. The FASB 
and later the IASB defined a number of qualitative characteristics that should help to 
identify useful accounting information. Relevance and reliability were defined as the 
fundamental characteristics of useful accounting information. Initially, the FASB 
considered accounting information relevant when the information is timely and has 
predictive value. In contrast, reliable accounting information must be representational 
faithful as well as verifiable and neutral. Representational faithful accounting information 
would hereby represent what it purports to represent (SFAC No.2). 
The most common understanding of decision useful accounting information concerns its 
use in firm valuation (e.g. Beaver 2002, Demski et al. 2002).9 Here, decision usefulness 
refers to financial accounting used to provide investors with the necessary information to 
                                                 
9 Firm valuation is not the only aspect of decision useful accounting information. The information economic 
perspective takes a broader view and shows that in a realistic economic environment with incomplete and 
imperfect markets, income and other economic measures are ill-defined and limiting the usefulness of 
accounting information (Beaver and Demski 1979, Christensen and Demski 2003, Christensen and Feltham 
2003 and 2005). Financial measures provide information about events rather than just values. Thus, 
decision useful accounting information is defined more abstract and refers to the capability of transforming 
the a priori expectations into posteriori expectations allowing for revisions and improvements in the 
decision-making process (Hitz 2007). However, this view on accounting information has not received a lot 
of attention by other accounting scholars or practitioners, yet. 
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predict future cash flows and, by calculating its present value, allows determination of 
the firm’ value. The theoretical foundation therefore is the neoclassical economic theory 
of an entity’s value and income developed by Fisher (1930) and Hicks (1946). Hence, an 
entity’s income is determined by the difference between net asset values at different 
points in time plus what is consumed during the period (e.g. Hicks 1946, Sterling 1970). 
This definition of income is balance sheet orientated hereby making the balance sheet the 
primary vehicle for conveying information to shareholders (e.g. Hodgson et al. 1993, 
Penman 2007). The balance sheet approach10 stands in stark contrast to the traditional 
accounting approach of measuring income by matching revenues with their related 
transaction expenses within the same period (as per Paton and Littleton 1940). This 
transaction orientated income approach uses the income statement as the primary vehicle 
for conveying information to shareholders (e.g. Hodgson et al. 1993, Penman 2007).11 
The assignment of specific purposes for accounting information by accounting theorists 
and standard setters has been criticised in the literature. The primacy of one particular 
purpose for accounting information, like decision usefulness in current financial 
accounting standards, is deemed to be impossible as a consequence of ill-founded notions 
of universal information quantities and qualities (Demski 1973 and 2002). Further 
criticism concerns the direct linkage between the purpose of accounting information and 
its measurement. Willett (1987), for example, stresses the need to separate measurement 
problems from disclosure problems. The separation allows for technical examination and 
insight into the character of accounting measures. Under the assumption that accounting 
numbers are statistics with properties, such as distribution and variance which affect their 
usefulness, this examination allows analysts to understand the technical nature of 
accounting measures without the influence of questions about the purpose of the 
accounting information (Willett 1988 and 1997, Gibbins and Willett 1997).  
In recent years, decision usefulness as the primary purpose of accounting information has 
been subject to particular criticism. Similar to the general criticism mentioned above, 
decision usefulness as a criterion for accounting is criticised as a hollow concept since it 
is not an inherent property of any accounting information. Williams and Ravenscroft 
(2014) stress this criticism by pointing out that the two implicit assumptions on which 
decision usefulness rests are not fulfilled: 1) economic actors do not show rational 
                                                 
10 Hodgson et al. (1993) speak of valuation theory rather than balance sheet approach.  
11 Hodgson et al. (1993) call this type of income measurement transaction theory. 
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behaviour and 2) accounting data does not possess predictive ability. Other criticism 
concerns the theoretical foundation of decision usefulness and the primacy of the balance 
sheet approach. Bromwich (2010) elaborates, noting that accounting standard setters have 
misunderstood Hick’s income concept and its analysis of income so that the Hicksian 
income concept does not provide conceptual justification for either decision usefulness 
or the balance sheet approach. Last but not least, Penman (2007) demonstrates that under 
realistic economic circumstances, historical cost accounting information can be used for 
estimates about future income thereby providing an alternative to fair value information 
for valuation. 
The increasing focus on the decision usefulness of accounting information over the past 
few 50 years has coincided with a decrease in importance of stewardship as a primary 
purpose of accounting information. The efforts of the FASB and IASB to subsume 
stewardship under decision usefulness in the exposure draft of an improved conceptual 
framework of financial reporting are one of the prominent examples of this transition 
from stewardship to decision usefulness (IASB, 2008). Originally, stewardship formed 
the foundation of modern financial accounting, even before the Securities Exchange 
Commission (SEC) was established in 1934 (e.g. Holthausen and Watts, 2001; Ijiri, 
2005).  
The need for stewardship stem in parts from the emergence of new legal forms of 
companies, i.e. stock companies, which separated management from ownership in the 
19th century (Edwards, 2015; Previts and Flesher, 2015). To align the interests between 
those two parties, as well as with interests of a broader set of external parties (banks, 
private debt holders, etc.), accounting information has become part of contracts, 
effectively creates an accountability relation between the contract parties (e.g. Holthausen 
and Watts, 2001; Littleton, 1953) which Ijiri (1983) compared to keeping a diary in which 
one is required to account for one’s activities and their consequences. And in order to 
guarantee the proper functioning of accountability firm’s actual transactions have to be 
recorded at historical costs (Littleton, 1953).  
In summary, within accounting theory, the choice of value concept for which assets and 
liabilities are measured has been strongly related to the intended purpose of financial 
accounting information. For more than a century, accounting theories have been 
advocating for and debating different theoretical and methodological concepts in the 
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quest to develop a comprehensive accounting theory. Until today, there has not been 
consensus among accounting scholars and practitioners about either the primary purpose 
of financial accounting information or the preferred value concepts. Potentially, this is 
why current financial accounting standards are based on different value concepts, i.e. 
predominantly upon historical costs and fair values, since one value concept does not 
fulfil all purposes. A fact that has been recognised by several accounting scholars (Paton 
and Littleton, 1940, Edwards and Bell, 1961). Most importantly for this thesis, it must be 
recognised that even if accounting theorists agreed on financial accounting information 
being primarily used by investors for valuation purposes, the debate about the appropriate 




2.3 The Prudential Relevance of Historical Costs and Fair Values  
Accounting information plays an integral role in banking regulation. Prudential regulation 
of banks is concerned with the solvency of banks, i.e. monitoring the relationship between 
equity, debt and asset riskiness (Dewatripont and Tirole 1994). The primary goal of 
prudential regulation is to ensure the financial stability of the financial industry; bank 
regulators require banks to provide evidence of their solvency by maintaining predefined 
ratios of regulatory capital12. The capital ratios are defined thresholds for regulatory 
interventions and the Federal Reserve System defines Tier 1 capital as core capital and 
Tier 2 capital as supplemental capital to compute capital ratios. Under the going concern 
scenario, Tier 1 capital represents the financial capability of banks’ equity capital to 
absorb losses and avoid bankruptcy while Tier 2 capital acts as a buffer (under a gone 
concern scenario) from which depositors and creditors are reimbursed in the event of the 
default of the institution (BCBS 2010 2011). 
 
Figure 1: Calculation of Tier 1 according to FR Y-9C report from 31st December 2014. 
The calculation of Tier 1 capital employs various regulatory adjustments which result in 
alterations in the structure of the regulatory bank capital (Lubberink 2014). The 
adjustments in Tier 1 capital are intended to ensure that regulatory capital has the ability 
                                                 
12 There are three different capital ratios. First, Tier 1 risk-based capital ratio is the ratio of Tier 1 capital 
over total risk-weighted assets and is intended to measure a bank’s financial health. Second, Tier 1 leverage 
ratio is the ratio of Tier 1 capital over average total assets and determines the financial leverage of the 
individual bank for judging the capital adequacy of the bank. Finally, the total risk-based capital ratio is the 
sum of Tier 1 capital and Tier 2 capital divided by risk-weighted assets and is an extension of the Tier 1 
risk-based capital ratio.  
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to absorb losses and reduce the probability of banks defaulting and, thus, contribute to the 
stability of the banking system (Lubberink 2014). Figure 1 lists the components of Tier 1 
capital as presented in the FR Y-9C reports until December 2014. The starting point of 
the computation is the total equity capital as reported by bank holding companies in the 
U.S. The first three adjustments exclude unrealised gains and losses on available-for-sale 
(equity and debt) securities and cash flow hedges that are recorded in accumulated other 
comprehensive income under SFAS No. 115. This filter was commonly referred to as the 
“Accumulated other comprehensive income” (AOCI) filter and was imposed by US bank 
regulators in 1996 after SFAS No. 115 took effect in December 1993. Other adjustments 
of equity book capital concern Tier 1 hybrid securities, goodwill, intangibles, servicing 
rights, minority interests, deferred tax assets and cumulative results of own 
creditworthiness which undo the fair valuing of liabilities accounted for under the fair 
value option (Lubberink 2014).13 
Since January 2015 provisions of the Basel III Accords require the inclusion of unrealized 
fair value gains and losses on investment securities in regulatory capital for banks with 
an asset size greater than $250 billion.14 The removal of the AOCI filter has been met 
with concerns about an increase in the costs and volatility of regulatory capital. Critiques 
from the banking industry argue that an increase in regulatory capital volatility does not 
reflect a bank’s true economic risk since it is the result of an asymmetric treatment of 
rising interest rates in the balance sheet in that: unrealised fair value losses on available-
for-sale securities would be recognised in Tier 1 capital while the offsetting effects of 
gains on the liability side would not be recorded (ABA 2012). Similar concerns about an 
increase in banks’ equity capital volatility and the implementation of full fair value 
accounting have been voiced before. Plantin et al. (2008) and Adrian and Shin (2010) 
provide theoretical and empirical evidence of how a full implementation of fair value 
accounting, in conjunction with leverage, has a procyclical effect on banks’ equity capital. 
However, in the case of the global financial crisis, Laux and Leuz (2009, 2010; 2012) 
have shown that the volatility of regulatory capital, due to the AOCI filter the effects of 
fair value accounting, were negligible. Chicorp and Novotny-Farkas (2016) found 
negative market reactions reflecting stock market participants’ expectation of increases 
                                                 
13 For a detailed overview over the regulatory adjustments, see for example Lubberink (2014). 
14 Banks with an asset size less than $250 billion have an opt-out provision to make a one-time election to 
either discontinue or continue with the exclusion of unrealised gains and losses from regulatory capital. 
Once banks have opted for one or the other, the election is irreversible for the future. 
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in regulatory costs in response to news indicating an increased likelihood of the AOCI 
filter being removed.  
Regulators justify the inclusion of accumulated other comprehensive income in the 
calculation of Tier 1 capital with regulatory capital being more reflective of banks’ risk, 
particularly credit risk. Chicorp and Novotny-Farkas (2016)’s findings support 
regulators’ claims with the ten largest banks in their sample accumulated $35.3 billion of 
unrealized losses on available-for-sale securities, primarily due to changes in credit 
spreads, not reflected in the banks’ Tier 1 capital. However, removing the AOCI filter 
might have unexpected future consequences. For example, in the course of the global 
financial crisis and after political pressure, the IASB decided to permit reclassifications 
of financial assets out of fair value categories and into amortised cost categories in 
October 2008. The reclassification provided banks with regulatory relief similar to other 
discretionary accounting choices, whereby evidence by Bischof et al. (2017) suggests that 
stock market participants perceived the reclassification as having mitigating effects on 
the transparency of financial statements.  
Regulators intend to influence bank managers’ behaviour and decision-making with the 
extended use of fair values in the calculation of regulatory bank capital to mitigate risk-
shifting incentives ex ante and improve regulatory discipline (Chircop and Novotny-
Farkas 2016). There is some evidence that banks affected by the removal of the AOCI 
filter reduced their investments in risky available-for-sale securities (Chircop and 
Novotny-Farkas 2016). While early evidence by Kim et al. (2018) indicates that bank 
managers increase the proportion of investment securities they classified as held to 
maturity and simultaneously shift into safer types of investment securities. The actions 
taken therefore reduce those banks’ financing and interest-rate-risk management options 
and reduced their interest rate spreads. As a result, their sample banks are faced with a 
reduced loan supply and are forced to invest in riskier loans to bolster their interest rate 
spread (Kim et al., 2018).  
Lastly, the removal of the AOCI filter from regulatory capital does not prevent banks 
from using unrealised gains and losses of available-for-sale securities to manage their 
earnings and regulatory capital. Independently, Barth et al. (2017) and Dong and Zhang 
(2018) found that banks manage earnings through selectively selling of available-for-sale 
securities despite the mandatory disclosure of unrealised security holding gains and losses 
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in their financial statements. Barth et al. (2017) further described that the sample banks’ 
choice to manage regulatory capital and earnings depends inter alia on the extent to which 
the banks have unrealised gains and losses. 
In summary, prudential regulation makes extensive use of accounting information to 
establish a comprehensive and valid picture of banks’ financial capabilities to withstand 
financial and economic turbulences. While regulatory capital requirements do not need 
to adhere to the accounting designations established to ensure the transparency of 
financial statements, relying on information generated in accounting necessitates an 
understanding of the information content and its properties. This is even more the case 
after the events of the global crisis and the controversial discussion about the role of fair 
value accounting considering forthcoming inclusion of unrealised gains and losses of 
available-for-sale securities in regulatory capital. Through analysing its value and risk 
relevance, the thesis provides more insights into the information content and properties 
of fair value which in turn will help inform the discussion about the merits of including 




2.4 Edwards and Bell’s Theory – Justification of Comprehensive Income 
Measures 
To determine the impact of the introduction of fair values into accrual accounting for the 
income and equity of banks, a detailed, comprehensive and clearly defined accounting 
system is needed to relate market values, such as ‘fair’ values, to historical costs, which 
are the basis of accrual accounting data. Edwards and Bell’s (EB) “Theory and 
Measurement of Business Income” (Edwards and Bell 1961) serves as the theoretical 
framework by which this thesis relates market values to historical costs. Its immediate 
relevance derives from the fact that it was created as a guide for the theoretical discourse 
of accounting and development of accounting practice relating to the debate about current 
value accounting throughout the 1970s and early 1980s. Described more clearly in 
bookkeeping terms than competing theories such as those proposed by Chambers (1966), 
Ijiri (1967) and others, EB’s (date) accounting system separates income into operating 
and holding gains and losses. This is an important source for the definition of 
comprehensive income in current accounting standards (Whittington, 2008a). More 
specifically, EB’s (1961) structure is reflected in the reconciliation of the different 
components of equity and capital defined in the financial accounting standards 
(Whittington, 2008a, 2008b). These form a key part of bank accounting systems and in 
the data sets used in this thesis to investigate the effect of fair values on the assessment 
of bank return and risk. Therefore, in this section of the literature review, the mechanics 
and theoretical features of EB’s (1961) system are described and critiqued.  
2.4.1 Description of EB’s theory 
EB’s (1961) framework assumes that the primary goal of the firm is profit-maximisation 
and that role of financial accounting is to track the firm’s progress in achieving this goal 
in an uncertain economic environment. The accounting data is therefore supposed to 
provide information that helps to evaluate past business decisions and the means of 
reaching those decisions. EB (1961) support the idea that this information is used by 
management and by stakeholders simultaneously: management evaluates the financial 
situation of the firm to make better decisions, while outside parties like shareholders, 
creditors or regulators use the information to evaluate the performance of the management 
and to judge the firm’s activities. 
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EB (1961) view the decision making process of management as being driven by ex-ante 
subjective values which are based on the net present values of expected future cash flows. 
It is then the goal of the firm to maximise the difference between the subjective value and 
the current market value, called subjective goodwill, and to turn it into actual market value 
(Edwards and Bell 1961). The authors acknowledge that such subjective value is not 
appropriate for financial accounting purposes due to its subjective and unreliable 
character and argue that suitable measures need to be grounded in objective ex post 
transactions which are measured at market prices.15 
For such ex post measures to be useful, EB (1961) deem it necessary to differentiate 
between the firm’s activities carried out in the course of the management’s business plan. 
Operating activities concern the productive actions (production dimension) taken by the 
firm, while holding activities relate to the mere holding of the assets over time (time 
dimension). The authors argue that not separating between the two activities leads to a 
misconception about the production decisions taken by the management. If operating 
activities are not separated from holding activities, it is not discernible whether 
management’s business decisions or mere price changes are the cause for a firm’s 
performance (Edwards and Bell 1961). 
Next, EB (1961) define three dimensions by which value concepts can be defined. The 
first dimension concerns the form of the asset or liability valued, i.e., if the initial inputs, 
the current form or its final form are valued. The second dimension relates to the point of 
time when the asset or liability is valued at: past, presents or future values. And finally, 
the market from which the value is taken is the third dimension, i.e., if it is an entry or 
exit value. Overall, the authors identify eighteen possible value concepts but focus their 
attention on only six of them: expected values, current values, opportunity costs, present 
cost, current cost, and historic cost. They initially group these six value concepts into 
entry and exit values, and after deducting the inherent characteristics of each value 
concept determine that current costs (entry value)16 and opportunity costs (exit value)17 
are most relevant for their income concepts. 
                                                 
15 The actual formulation of EB’s present value approach is left to Chapter 3.  
16 Current cost refers to the cost which a firm has currently to pay for acquiring those inputs which are used 
in the construction of the asset valued. Current cost is an entry value. 
17 Opportunity cost refers to the asset’s value which the firm can realise if it was to currently sell the asset 
at the market. Opportunity cost is an exit value. 
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Finally, EB’s (1961) definitions of income concepts depend on the departure from the 
realisation principle18. Given that the income concepts are divided up into a production 
and time dimension, the realisation principle is applicable to both dimensions. If the 
realisation principle is upheld in the production dimension, assets are valued at an entry 
value and the costs are accumulated until the actual sale occurs. If the realisation principle 
is disregarded, then the assets are valued at exit values. In regards to the holding activities 
in the time dimension, if the realisation principle is followed, the historical costs at the 
date of the acquisition are assigned to the assets until they are sold. If the realisation 
principle is not upheld, assets are valued at the price(s) which prevail at the time of 
valuation (Edwards and Bell 1961). 
Table 2: Categorisation of Profits according to the underlying accounting measure adapted from Edwards and 
Bell, 1961). 
 Profit  Operating Profit  Holding Gains  
      
1. 
Accounting Profit 
(at Historical Cost) 
= 
(Current Operating Profit 
+ Realised Cost Savings) 
+ Realised Capital Gains 
      
2. 
Realisable Profit 




+ Realisable Capital Gains 
      
3. 
Business Profit 
(at Current Cost) 
= Current Operating Profit + Realisable Cost Savings 
      
Table 2 presents three income concepts that are based on EB’s (1961) disaggregation of 
profit into operating profit and holding gains. Operating profit and holding gains are 
further disaggregated into six profit elements: current and realisable operating profit, 
realised and realisable cost savings, and realisable and realised capital gains. Current 
operating profit is the excess of current values of output sold over the current cost of 
related inputs, while the realisable operating profit is the difference between the 
opportunity costs of assets at the end and beginning of the production period. In contrast, 
realised cost savings measure the excess of the current cost over the historical cost of 
inputs used in the production of output sold (Edwards and Bell 1961). Realisable cost 
savings therefore measure the surge in the current costs of assets that are held by a firm 
over the fiscal period and, therefore include realised and unrealised changes in costs. 
                                                 
18 In traditional accounting, the realisation principle is a corner stone and states that revenues are only 
reported when they have been realised (e.g. Paton and Littleton 1940, Edwards and Bell 1961).  
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Finally, realised capital gains are the resulting surplus of proceeds over historical costs 
on the unplanned sale or disposal of assets, while realisable capital gains are the difference 
between the opportunity costs of assets at the end and beginning of the holding period 
(Edwards and Bell 1961). Depending on the underlying value concept used, these six 
profit elements are allocated to either operating profits or holding gains. 
The concept of accounting profit refers to the traditional concept of income under 
historical costs. EB (1961) criticise the traditional concept of income for neglecting to 
separate the effects of holding gains and losses from operating gains and losses. Any 
holding gains or losses from prior periods are included as realised cost savings and count 
towards operating profit (ref). It is thus that the operating profit, within the concept of 
accounting profit, does not reflect information about the firm’s successful or unsuccessful 
implementation of their business plan. As a first step towards addressing this, EB (1961) 
developed the concept of realisable profit which measures operating profit and holding 
gains on an opportunity cost basis. Realisable profit measures whether the return from 
selling the assets at an opportunity cost at the end of the accounting period justifies buying 
them at an opportunity cost at the beginning of the period (ref). Realisable profit thereby 
distinguishes between realisable operating profit and realisable capital gains. The authors 
note that this profit concept is particularly useful as a short-run measure but does not 
equate to the expected long-run nature of business activities19.  
In order to measure the firm’s long-run performance, EB (1961) suggest to measure 
operating profit and holding gains on a current cost basis and coin the resulting concept 
business profit. The import advantage of using current costs lies in recognising gains and 
losses as they accrue and when they are realised. If gains and losses are not recognised 
when they actually arise, then the gains and losses of holding the assets and liabilities 
over the complete holding period are attributed to period in which they are finally realised 
(ref). Thus, in contrast to the other two profit concepts, business profit only measures 
current operating profits which better reflect the economic sustainability of the actual 
production process of the firm, while the holding gains represent the realisable cost 
savings of the firm.20  
                                                 
19 The implicit assumption is a going-concern of the firm. In the opinion of EB, entry values are more 
suitable in representing the current costs of resources available for future operations than exit values. 
20 EB further distinguish between fictional and real income, whereby latter being adjusted for general price 
level changes. This final distinction is not further outlined because it is not relevant for the rest of the thesis. 
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2.4.2 Critiques in the literature of the EB’s theory 
Since its publication, EB’s (1961) framework has been, in part, fiercely discussed in the 
accounting literature. In the context of this thesis, three issues, which received critical 
reception among academic and practitioners, are relevant: their chosen theoretical 
approach, their use of current costs instead of historic costs or opportunity costs, and their 
differentiation between operating profits and holding gains. 
EB’s (1961) theory of business profit is usually subsumed under normative theories 
(Riahi-Belkaoui 2004; Deegan 2009). However, there has been a debate among 
accounting scholars about which school of thought EB’s work belongs to. Peasnell (1978) 
and Zimmerman (1978), for example, argue that the framework is an early member of the 
decision-usefulness school. In contrast, Chambers (1965) criticises EB for purely 
focusing on the measurement of income and thus the income statement as the primary 
source of financial information. In his opinion, the balance sheet is at least as important 
as the income statement in identifying distortions arising from the manipulation of 
financial figures.  
Revsine (1981) assumes that the confusion originates from the hybrid approach EB 
(1961) take in describing their theory: they derive the need for accounting information 
from the need to evaluate the firm’s progress in maximising its profit. But in the definition 
of the actual concept, EB (1961) build on a concept of capital maintenance which equates 
the current value to the firm’s net assets without reference to any decision use. EB 
themselves stress the importance of the realisation principle in the determination of 
operating profit, an argument which Bell (1971) enforces by pointing out that their theory 
builds upon traditional accounting principles. Lastly, given that EB consider accounting 
as an ex-post process which reports past transactions, Whittington (2008a) is inclined to 
conclude that accounting serves the function of accountability. 
The use of current costs as suggested by EB (1961) has been criticised by proponents of 
historical cost accounting (e.g. Ijri 1970) as well as proponents of exit values (e.g. 
Chambers 1966, Sterling 1970). The former group sees the traditional realisation 
principle violated and raises concerns about the subjectivity of current costs if reliable 
secondary markets are not available (Godfrey 2010). In contrast, Chambers (1965) 
criticises the use of entry value instead of an exit value. In his opinion, exit values in the 
form of opportunity costs are far more appropriate for the measurement of assets and to 
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compute income. He has a particular issue with the distinction between short- and long-
run profits purely on the basis of entry and exit values and the consequent toleration by 
EB of numerous profit concepts. For him, EB implicitly assume that the sum of short-run 
expectations equals the long-run expectations in order to apply their theory to short- and 
long-run analyses. An assumption he deems unrealistic and which he holds accountable 
for the different profit concepts in EB’s (1961) framework. Chambers (1965) makes a 
strong case for defining an unequivocal income concept based on opportunity costs which 
he sees as justified given that management must constantly revise expectations and entry 
values could not account for those. Edwards (1975) does not agree with Chambers 
conclusions, but concedes the need for adjustment of the current cost concept to account 
for the replacement of obsolete machinery with new technologies. Edwards and Bell 
(1995) address this issue in the revised version of their book by supporting the use of 
deprival value21 (Whittington, 2008a). 
The separation of operating profit and holding gains is a key aspect in EB’s (1961) 
framework. In order to operationalise the separation, the authors assume a manufacturing 
firm that can produce goods instantaneously. However, such an assumption is unrealistic 
if applied in the business world. Depending on the product, it might take hours, days or 
weeks until the product is finished causing the allocation to operating profits or holding 
gains to be arbitrary (Whittington, 2008a). Similar problems occur, when the input prices 
extensively fluctuate over time (Whittington, 2008a). As a consequence, non-
manufacturing firms have problems applying the framework; this is particularly true for 
financial institutions. This is because their business models are partially based on 
arbitraging between prices of financial assets and liabilities. In situations like this, the line 
between operative and holding activities becomes blurred making it difficult to allocate 
gains and losses (Whittington, 2008a).  
The inclusion of holding gains as profit has not been generally accepted in the accounting 
literature.22 Under current cost accounting, two fundamental views about the definition 
                                                 
21 Deprival value represents the value of an asset to the firms and is a modified replacement cost. It measures 
the additional value which accrues to the firm as a result of owning the asset (Zijl and Whittington 2006). 
The deprival value is hereby derived in a two-stage process. In a first stage three potential values are 
determined: the cost of replacing the item, the proceeds of disposing of the item and the value in use if the 
firm continues to use the asset in the most profitable way. In the subsequent stage, an algorithm based on a 
concept of recoverable amount selects the deprival value. Van Zijl and Whittington (2006), hereby, 
distinguish between a traditional and re-stated concept of deprival value. 
22 The question if holding gains are part of profits or capital requires that there is no dispute over current 
costs being the prevailing valuation concept. 
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of capital and measurement of profit compete: the financial and physical concepts. The 
former seeks to maintain the financial capability of the firm, while the latter intends to 
maintain the operative capabilities of the firm. Consequently holding gains are included 
in financial capital and not in physical capital. EB (1961) choose the financial 
maintenance concept23 but do not elaborate on the reasons for it (Revsine 1981). Revsine 
(1973) provides two explanations for the inclusion of holding gains. The first justification 
says that holding gains are the result of increases in the price of the assets which in turn 
represents a cost saving to the firm and should be included in income. The second 
justification argues that changes in current costs of assets reflect the changes in the future 
cash flows expected. Holding gains which are based on those changes reflect this increase 
in future earnings power and thus, according to Revsine (1973), should be included in 
profit.  
Samuelson (1980), however, disagrees with both the above explanations. Concerning the 
cost savings, he points out that the separation between operating profit and holding gains 
is not usually as obvious as EB (1961) claim it to be. He elaborates further noting that 
cost savings are an opportunity gain resulting from actions taken to pursuit the plan of the 
business. The only way to monetarise the opportunity gain would be in selling the asset 
in question which, however, contradicts the underlying concept of current costs 
(Samuelson1980). In regards to Revsine’s (1973) second explanation, Samuelson (1980) 
casts doubt about the implied positive correlation between changes in current costs and 
changes in the net present value of assets, particularly for non-current assets. In his 
opinion, holding gains resulting from replacement cost changes should not be included in 
profit but treated as capital adjustments. 
2.4.3 Influence of EB’s Theory on Financial Accounting Standards in the U.S. 
Aside from the academic discourse, EB’s theory and measurement of business income 
(date) has influenced financial accounting standards and, indirectly, prudential regulation. 
During the 1970s and early 1980s, when the US economy suffered from high inflation 
rates, EB’s idea of current cost accounting received a lot of attention by accounting 
standard setters (Zijl and Whittington 2006). The FASB issued SFAS No. 33 which 
                                                 
23 EB write that “… the change in mark value, appropriately defined, is much more than an approximation; 
it is the ideal concept of short-run profit itself; in Chapter III this concept will be modified for long-run 
purposes” (Edwards and Bell 1961, p.25). From this and another excerpt, Revsine (1981) derives that EB 
constitute a financial capital maintenance concept for their framework. 
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requires firms to provide supplementary reports on a current cost basis.24 A few years 
later, FASB amended SFAS No. 33 and issued SFAS No. 82 which strengthened the 
position of current cost accounting by eliminating the requirement for supplementary 
disclosure of historical cost if firms report the current cost. 
Yet, EB’s (1961) impact on financial accounting standards goes beyond the measurement 
of assets and liabilities. The FASB also follows the concept of financial capital 
maintenance which underlies EB’s theory in defining their concept of business profit. 
Based on EB’s (1961) concept of separating operating profit from holding gains, the 
FASB issued Concepts Statement No. 5 in 1984. This statement defined the recognition 
criteria and provided guidelines on what information firms needed to include into their 
financial statements. Among the required information was a statement of comprehensive 
income which comprises “… all recognized changes in equity (net assets) of the entity 
during a period from transactions and other events and circumstances except those 
resulting from investments by owners and distributions to owners (FASB 1984, par. 39).” 
In paragraph 42, Concept Statement No. 5 further articulates that earnings and 
comprehensive income are not identical because comprehensive income includes certain 
holding gains and losses which are excluded from earnings. The FASB (1984), hereby, 
not only adapts EB’s (1961) profit concept but also lays out the foundation for the clean 
surplus relationship which underlies EB’s theory (Whittington, 2008a). 
Thirteen years later, FASB returned to the formulation of comprehensive income and 
issued with SFAS No. 130, a new accounting standard defining comprehensive income 
and its components. Again, the FASB followed EB’s (1961) concept of business profit, 
this time even more closely including unrealised gains and losses on investments in debt 
and equities as part of other comprehensive income. The FASB therefore embraced the 
idea of realisable cost savings. 
2.4.4 Relevance of EB’s theory to this Thesis 
In summary, EB (1961) developed an accounting framework intended to trace a firm’s 
progress towards implementing their business plan. To do this, EB (1961) introduced a 
new profit concept which separates operating profits from holding gains and 
demonstrated that their profit concept is applicable to different value measures thereby 
                                                 
24 In fact, SFAS No. 33 also requires firms to report general and specific price changes. Because inflation 
accounting is not the focus of this thesis, I do not go into more detail. 
44 
 
providing different types of information upon which to base the assessed success of the 
business plans implementation. Essentially, EB (1961) based their theory on the premise 
that an accounting system needs to measure the firm’s capability to maintain its financial 
capital. In using the financial capital concept, they built on the principle of the clean 
surplus relationship which requires that changes in book value coincide with 
comprehensive income excluding any contributions from or to equity owners (e.g. 
dividends). 
EB’s (1961) theory is relevant to this thesis for two reasons. Firstly, FASB’s current 
definition of comprehensive income (FASB 1999) bears strong similarity with EB’s profit 
concept and consequently provides the necessary accounting framework with which to 
interpret the information contained in today’s comprehensive income. Secondly, while 
not explicitly mentioning it, EB (1961) built their theory on the presumption of changes 
in market values coinciding with changes in expectations about future cash flows 
(Revsine 1981). In line with Preinrich (1938), the authors have established a foundation 
for future valuation models, namely residual income models, which links the market value 
with the book value (Edwards and Bell 1961). In other words, EB’s accounting 
framework ties in with valuation models allowing for the analysis of the value relevance 
of accounting information. The next chapter discusses popular valuation models that have 




2.5 Valuation Models 
Accounting theories have frequently referred to the use of accounting information in the 
determination of a firm’s value. For the past 80 years, numerous valuation models have 
been developed to make use of this information. Among the most prominent models are 
dividend discount models, discounted cash flow models, or residual income models. The 
reader is referred to Kothari (2001) and Penman (2015) for extensive outlines and 
discussions of the various valuation models. For this thesis, valuation models are of 
interest as they have been used in the context of analysing the value relevance of fair 
value and historical cost information. Thus, the following section focuses on ad hoc 
balance sheet models frequently used in the fair value relevance literature and residual 
income models which are popular in the earnings relevance literature. 
2.5.1 Ad hoc Balance Sheet Models 25 
Ad hoc balance sheet models have been very popular in value relevance literature which 
analyse the relevance of fair values of assets and liabilities in the context of financial 
reporting standards (see for example, Petroni and Wahlen (1995), Barth et al. (1996), 
Nelson (1996), Khurana and Kim (2003), etc.). Equation (1) depicts the common form of 
a balance sheet model which implicitly assumes that the collection of assets and liabilities 
are separable and saleable, and their reported amounts provide a noisy and combined 
estimate of the firm’s market value (Kothari 2001).  
 𝑀𝑉 = 𝐹𝑉𝐴 + 𝐹𝑉𝐿 + 𝐹𝑉𝐶 (1) 
MV is the market value of the firm which equals the fair values of its assets and liabilities 
(FVA and FVL), with FVC being the fair value variable of interest in regards to its value 
relevance. 
Under the assumption of assets and liabilities being separable and saleable, Equation (1) 
holds if the firm earns a competitive rate on its net assets, i.e. the discounted future cash 
flows equal the net asset values. Holthausen and Watts (2001) illustrate this assumption 
based on the competitive advantage of a firm which holds the patent for a proprietary 
technology. The competitive advantage allows the firm to earn a positive abnormal return 
                                                 
25 Kothari (2001) speaks of ad hoc balance sheet models, while Holthausen and Watts (2001) plainly speak 
of balance sheet models.  
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on the new technology which is incorporated with the market value of the patent into the 
market value of its net assets. However, if the abnormal return is not separable and 
saleable, then Equation (1) does not hold and the equity value becomes a function of 
operations value and abandonment value26 (c.f. Burgstahler and Dichev 1997; Holthausen 
and Watts 2001). Then the terms on the RHS of (1) have to be weighted by the average 
of operations value (i.e. the value from continuing the business plus the value of future 
growth options) and the abandonment value, to satisfy the quality, as in the regression 
models that populate this literature (Holthausen and Watts, 2001). 
In a case such as that, Equation (1) provides the information that it is advisable to liquidate 
the firm if the operations value is lower than the market value of its net assets for the 
foreseeable future, given that the likelihood of abandonment is non-zero. Otherwise, net 
assets’ value is not associated with the market value of the firm, but only represents 
effects on its future operating cash flows. In turn, if the operations value surpasses the 
firm’s net asset value and at the same time the chance of abandoning assets and liabilities 
exists, the market value becomes a convex function of operations value and net assets 
(Burgstahler and Dichev 1997; Wysocki 1998; Holthausen and Watts 2001) which 
balance sheet models do not account for in their linear modelling of the relationship 
between market value and accounting variables. 
The existence of abnormal returns has further implications on the interpretations of the 
implied coefficients in Equation (1). Studies that examine whether the fair value of an 
asset or liability are relevant for the market value of the firm implicitly assume in the null 
hypothesis that the fair value is not relevant. Given the probability of abandonment is 
close to zero, Holthausen and Watts (2001) argue that the asset’s coefficient is zero rather 
than positive, unless it is correlated with the abnormal return. Similarly, if the asset value 
is correlated with future cash flows, then the coefficients can be negative or positive 
(Holthausen and Watts 2001).  
Other studies such as Barth et al. (1996) and Eccher et al. (1996) measure the value 
relevance of assets and liabilities by the extent to which the coefficients deviate from one 
                                                 
26 The operations value is the sum of the current value of continuing operations and the value of future 
growth options, while the abandonment value equals the firm’s net asset value (Holthausen and Watts 
2001). Burgstahler and Dichev (1997) speak in this context of the recursion value and adaptation value 




or minus one. Holthausen and Watts (2001) stress that such an approach strongly relies 
on the assumptions about the bias with which the accounting variables measure the 
underlying attributes, in addition to the correlation between the measurement errors and 
the underlying attributes, and the correlation between the measurement errors and other 
variables in the regression. Abnormal returns however render those assumptions obsolete, 
with the functional form of Equation (1) not holding, as the relationship between market 
value and net assets is non-linear in nature.  
It is important to note that the balance sheet models also have a methodological issue. 
Equation (1) requires that all assets and liabilities are included with their market values. 
However, various value relevance models do not fulfil this requirement and omit 
variables. If the omitted variables are correlated with variables in the models, the 
estimated coefficients are most likely biased, a problem which is aggravated by the 
presence of abnormal returns (Holthausen and Watts 2001). While some authors try to 
account for the presence of abnormal returns by including proxies, the estimated 
coefficients are most likely biased, unless the proxy explains all the variation in the 
abnormal return and assets and liabilities in the model are correlated with the abnormal 
return (Holthausen and Watts 2001). 
2.5.2 Ohlson’s Residual Income Model 
To combat the issues outlined above, Ohlson (1995) formulated a residual income model 
using a neoclassical framework that assumes the market value of the firm equals the 
present value of expected dividends. Building upon the works of Preinreich (1938), 
Edwards and Bell (1961) and Peasnell (1982) that operate under the assumption of a clean 
surplus relation in which the market value equals the book value and the present value of 
future of abnormal earnings, Ohlson (1995) reformulated the dividend discount model 
into a linear autoregressive model which is claimed to capture the stochastic time-series 
behaviour of abnormal earnings (see Equation (2)). 
 MV0  =  BV0  +  ∑𝑅𝐸𝑡𝑟𝑡𝑇𝑡=1 = BV0  + ∑𝐸0(𝐶𝐼𝑡) − 𝑟𝐸0(𝐵𝑉𝑡−1)(1 − 𝑟)𝑡𝑇𝑡=1  (2) 𝑀𝑉𝑡 is the market value of the firm at time (𝑡 = 0) which equals the book value of equity 
at that time, plus the discounted abnormal earnings (𝑅𝐸𝑡) over the period 𝑇. Abnormal 
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earnings are hereby computed as the difference between comprehensive earnings (𝐶𝐼)27 
and the required return on the firm’s opening book value in period 𝑡. As a consequence, 
the residual income model expresses market value as a weighted average of current book 
value of equity and capitalised comprehensive earnings adjusted for dividends. Therefore, 
in extreme cases, either current book value or capitalised comprehensive income can 
explain the model (Ohlson 1995). 
Ohlson (1995) demonstrates that the residual income model has a desirable property in 
that it is consistent with Miller and Modigliani (1961) dividend irrelevance proposition. 
In the residual income model dividends are paid out of book value and, thus, do not affect 
current earnings. That is, due to the assumption of the clean surplus relationship, the 
residual income valuation is insensitive to dividend pay outs (Holthausen and Watts 2001; 
Kothari 2001; Penman 2015). Instead, the distribution of dividends to equity holders is 
accounted for by the reduction of market value on a dollar-for-dollar basis with dividends 
reducing the book value on a dollar-for-dollar basis (Ohlson 1995). 
The assumption of an accounting system which satisfies the clean surplus relationship 
comes at a cost. The effect of changing the accounting methods on earnings being offset 
by changes in book value is that the residual income model becomes insensitive to 
accounting methods. The model is, thus, criticised for not providing an accounting theory 
which it is not helpful for the purpose of studying the value relevance of financial 
accounting standards. The specific problem is the lack of predictions about the properties 
of accounting methods and the consequent absence of decision criteria from which to 
choose one accounting method over another (Holthausen and Watts 2001; Kothari 2001). 
Aside from the assumption of clean surplus accounting, Ohlson’s (1995) second 
assumption of linear information dynamics is equally important. The autoregressive time-
series properties of abnormal earnings describe the determinant of accounting system in 
the model (Lo and Lys 2000). The assumption of linearity of the information dynamics, 
however, has proven to be a problem as the work of Myers (1999) and Dechow et al. 
(1999) have shown. None of these studies were able to confirm the linear information 
dynamics. In fact, work by Biddle et al. (2001) and Ashton et al. (2004) demonstrate that 
                                                 
27 The inclusion of comprehensive earnings refers to the assumption of the clean surplus relationship: BVt − BVt−1 = CIt  − Dt . The change in book value equals all (comprehensive) earnings minus dividends 
(net of capital contributions).  
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the inclusion of a capital investment option or adaptation option28 results in a non-linear 
information dynamics of the whole model. 
2.5.3 Multiplicative Market-Accounting Models 
Falta and Willett (2013) develop an equity valuation model under the premise that the 
fundamental relationship between market and accounting values is multiplicative rather 
than additive. The multiplicative form is derived from theoretical and empirical 
considerations. Market value is hereby seen as a collection of accounting and trading 
effects (Falta and Willett 2013). As such, the former concerns the effects of accounting 
information on market value in the short- and long-run, while the latter concerns the short-
run effects of non-accounting information on the trading volatility of the share’s market 
value (Willett and Falta 2013).  
Falta and Willett (2013) assume that the accounting variables and market value follow an 
exponential growth pattern like other economic variables do in the empirical finance and 
economics literature (Gujarati 2004; Wooldridge 2009). The multiplicative model starts 
with the general assumption that in the long-run the market value equals the expected 
future accounting returns which is formalised in Equation (3).  
 𝑀𝑉𝑖,𝑡 = 𝑓𝑖,𝑡(𝐴𝑖,𝑗,𝑡)𝜔𝑖,𝑡 (3) 𝑀𝑉𝑖,𝑡 is the market value of firm i at time t which is some function of j accounting 
variables 𝐴𝑖,𝑗,𝑡 and a residual 𝜔𝑖,𝑡, which has mean value of 1, in the long run. All 
variables are assumed to be lognormal29. 
Given the assumption of a multiplicative relationship between market and accounting 
values, the function 𝑓𝑖,𝑡(𝐴𝑖,𝑗,𝑡) is approximated by a geometric average of 𝑛 accounting 
variables 𝐴𝑖,𝑗,𝑡 with j = 1,…, n, and for all firms i at time t (Equation (4)). 
                                                 
28 The lack of an abandonment option is frequently put forward as a main problem of Ohlson’s model. 
Ashton et al. (2004) extend the residual income model to include an adaptation option, which includes the 
abandonment option, and observe a convex and non-linear relationship between the market value and its 
determining variables.  
29 Log normality of economic variables is common in finance and economics (Gujarati 2004; Wooldridge 
2009). In fact, the assumption of market value being log normal is widespread in the finance literature. 




 𝑀𝑖,𝑡 = 𝜅𝑖,𝑡 (∏Α𝑖,𝑗,𝑡𝛽𝑖,𝑗,𝑡)𝜔𝑖,𝑡 (4) 
The constant 𝜅𝑖,𝑡 is a scaling factor and the sum of the coefficients 𝛽𝑖,𝑗,𝑡 equals 𝛽,30 the 
elasticity on book value alone. If each 𝐴𝑖,𝑗,𝑡 is generated from a joint lognormal 
distribution and 𝜔𝑖,𝑡 is independent of the accounting variables, 𝑀𝑖,𝑡 is consequently 
lognormal in the long-run. Since all variables are lognormal the whole model is 
lognormal, and the estimated parameters can be interpreted as elasticities. The market-
accounting model then measures the proportionate change of the market value as a result 
of proportionate changes in the accounting values. 
Falta and Willett (2013) extend the multiplicative model by including short-run effects 
from delays in the disclosure of accounting information and trading speculation on the 
market value which are otherwise omitted in the long-run model. To accommodate short-
run effects, the relationship between market and accounting values is formulated as an 
autoregressive distributed lag (ADL) model with multiplicative form in Equation (5). The 
lags on the variables ensure stationarity which is necessary for the assessment of the short- 
and long-run effects. 
 𝑀𝑖,𝑡 = 𝜅𝑖,𝑡𝑀𝑖,𝑡−1𝛼𝑖,𝑡−1 (∏Α𝑖,𝑗,𝑡𝛽𝑖,𝑗,𝑡Α𝑖,𝑗,𝑡−1𝛽𝑖,𝑗,𝑡−1)𝜔𝑖,𝑡 (5) 
Except for 𝛼𝑖,𝑡−1, the interpretation of the coefficients in Equation (4) is the same as in 
Equation (5). 𝛼𝑖,𝑡−1 is an autoregressive coefficient which lies between 0 and 1 for 
dynamic stability. If 𝛼𝑖,𝑡−1 is close to 1 then, conditional on the accounting values, the 
market value is close to a random walk which renders the short-run effect of accounting 
variables minimal and slow over time. In contrast, a value close to 0 implies that the 
accounting variables predominantly determine the market value (Falta and Willett 2013). 
Equation (5) represents a disequilibrium relationship between the lagged levels of market 
and accounting values in which the market value takes time to adjust fully to variations 
in the accounting variables. Equation (5) has an important property in that it can be 
algebraically reformulated to better represent the partial adjustment of market value to 
the values of the accounting variables. The reformulation of the autoregressive distributed 
lag model transforms the original model of levels into a proportional returns model of 
                                                 
30 This assumes that 𝐵𝑡 = ∑ 𝐴𝑖𝑖 . 
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market value. The algebraic transformation results in Equation (6) which is a 
multiplicative, single equation error correction model.  
 
𝑀𝑖,𝑡𝑀𝑖,𝑡−1 =∏( Α𝑖,𝑗,𝑡Α𝑖,𝑗,𝑡−1)𝛽𝑖,𝑗,𝑡 ( 𝑀𝑖,𝑡−1ζ𝑖,𝑡∏Α𝑖,𝑗,𝑡−1𝜑𝑖,𝑗,𝑡−1)−𝜆𝑖,𝑡 𝜔𝑖,𝑡 (6) 
The coefficients in Equation (6) are derived from Equation (5) as 𝜆𝑖,𝑡 = (1 − 𝛼𝑖,𝑡), 𝜑𝑖,𝑗,𝑡−1 = (𝛽𝑖,𝑗,𝑡 + 𝛽𝑖,𝑗,𝑡−1) 𝜆𝑖,𝑡⁄ , and ζ𝑖,𝑡 = 𝜅𝑖,𝑡1 𝜆𝑖,𝑡⁄ . The coefficient 𝛽𝑖,𝑗,𝑡, in the first set 
of parentheses on the right hand side, measures the short-run effects of changes in the 
accounting variables on the proportional return of market value which is also interpreted 
as the short-run elasticity of returns. According to Clout et al. (2016), the error correction 
term 𝜆𝑖,𝑡 measures the speed of market returns’ adjustment towards its long-run 
equilibrium, i.e. its fundamental value. A value of 1 indicates an error correction within 
one period, while a value close 0 indicates an error correction over many periods. The 
difference between the numerator and denominator hereby reflects the imbalance in the 
equilibrium between market value and the accounting values which is partially corrected 
over successive time periods after accounting for the short-run effects of the accounting 
variables in 𝛽𝑖,𝑗,𝑡. What is more, Clout et al. (2016) point out that the denominator 
represents the long-run static relationship between the market value and accounting 
values which can be used to estimate the long-run market elasticities of accounting values. 
The multiplicative market-accounting model is a reaction to methodological issues of the 
modelling in capital market research literature. Falta and Willett (2013) argue that the 
capital market research literature suffers from problems of misspecification in the 
functional form of the chosen models. From their analysis of previous literature, they infer 
that the misspecifications stem from the strong adherence to additive models, the lack of 
interest in the magnitude of estimated coefficients in levels and return models, misuse of 
deflators to account for scaling effects and the measures taken by authors to cure 
misspecifications.  
Falta and Willett (2013) consider the additive formulations of models as the primary cause 
of misspecification. For one, their doubt in the linearity of the market-accounting 
relationship is espoused by the findings of Dechow et al. (1999) and Myers (1999) who 
have trouble finding evidence to support Ohlson’s (1995) assumption of linearity. Their 
suspicion is further raised by the findings of variations in the estimated coefficients of 
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earnings and book value over time which capital market research has taken as evidence 
for variation in the parameters’ underlying data generating process (e.g. Barth et al. 1998; 
Francis and Schipper 1999). Falta and Willett (2013), however, strongly suspect that 
those variations likely stem from incorrectly specified models as it is suggested in the 
econometrics literature (e.g. Hendry 1995).   
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2.6 Empirical Research 
This Section outlines the empirical accounting literature which is concerned with the 
value and risk relevance of accounting variables under a historical cost and fair value 
accounting regime. The next subsection discusses findings about the value relevance of 
accounting variables by initially focusing on earning and book value. Subsequently, the 
findings about the value relevance of assets and liabilities measured at fair value are 
presented, together with associated research about the value relevance of other 
comprehensive income. Net income and other comprehensive income add up to 
comprehensive income and the relationship between these two accounting variables is 
discussed. The last subsection sheds light on the risk relevance of accounting variables, 
particularly with regard to the underlying fair value information.  
2.6.1 Value Relevance of Accounting Variables and Fundamentals Research  
In the widest sense, value relevance refers to the association between the market value of 
a firm and a set of accounting variables (Beaver 2002). Value relevance is implied if an 
accounting variable is significantly associated with market value. The measurement of 
the association takes different forms. Most studies examine the value relevance of 
accounting variables in a cross-sectional regression model setting and consider a variable 
as value relevant if the estimated coefficient is significantly different from zero. Some 
cross-sectional studies make additional assumptions about the size of the coefficient value 
(e.g. the coefficient is one) to assess the measurement error of different accounting 
variables (Holthausen and Watts 2001). Any deviation from the hypothesised coefficient 
is then interpreted as a measurement error.  
Another branch of value relevance studies uses time series modelling whereby the 
interpretation of value relevance is related to the ability of accounting variables to explain 
and predict the levels and returns of market values (Falta and Willett 2013). The following 
subsections cover value relevance research concerned with analysing the value relevance 
of earnings, book value, (other) comprehensive income, fair value assets and liabilities.  
2.6.1.1 Value Relevance of Earnings and Book Value 
The relevance of earnings and book value in valuing firms has been acknowledged for 
the past 80 years. From a practitioners point of view, Graham and Dodd (1934) explain 
that the book value and earnings are important pieces of information for any investment 
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in a firm, whether privately or publicly owned, and must be cautiously incorporated in 
the computation of a firm’s value.31 Among accounting academics, the relevance of 
earnings and book value has been derived from the economic theory of capital value in 
so far as the capital value equals the book value plus the discounted excess of earnings 
(Preinreich 1938; Williams 1938). Upon this formulation of capital value, Edwards and 
Bell (1961), Peasnell (1982) and later Ohlson (1995) develop what is known as the 
residual income model.  
In the years following, academic research provided separate empirical evidence for the 
value relevance of earnings and book value. For example, Ball and Brown’s (1968) 
influential paper proved the existence of the conjectured relationship between market 
value and earnings. This was confirmed, and supported by subsequen studies (e.g. Collins 
and Kothari 1989; Barth et al. 1992). Similarly, several accounting studies also illustrated 
that the book values of assets and liabilities are related to a firm’s market value (e.g. 
Landsman 1986; Barth 1991; Shevlin 1991). 
Conceptually, the value relevance of earnings and book value rest on the assumptions that 
they individually provide information that characterises expected future earnings upon 
which value can be computed (Penman 1992; Ohlson 1995; Collins et al. 1999). Earnings 
represent information about expected future earnings since they are associated with a 
firm’s future growth opportunities and other unrecognised net assets (Barth et al., 1998a). 
Similarly, book value or net worth of the firm allows inferences about the value of the 
firm to be drawn by assuming that the book value impounds expected results of future 
activities (Penman 1992; Ohlson 1995; Burgstahler and Dichev 1997).  
In addition, the book value provides information which functions as a proxy for an 
abandonment or adaptation value (Barth et al., 1998a; Berger et al., 1996; Burgstahler 
and Dichev, 1997; Collins et al., 1999). The abandonment value equals a liquidation value 
and becomes increasingly important for the firm value as the risk of default increases 
while the adaptation value represents the value of the firm’s net assets independent of the 
firm’s current business (Burgstahler and Dichev 1997; Collins et al. 1999).  
                                                 
31 The value relevance of earnings has been widely acknowledged by practitioners nowadays. For example 
Dichev et al. (2013) find that nearly 95% of interviewed chief financial officers think that earnings are 
important for investors in valuing a firm. 
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The overlap of the value relevant information makes book value and earnings 
complementary rather than redundant as theoretical assumptions of completion and 
efficient markets would suggest (Beaver and Demski 1979; Barth and Landsman 1995; 
Burgstahler and Dichev 1997). Being complementary allows for a compensation effect 
between earnings and book value. For as long as a firm reports positive earnings, the 
value relevance of earnings and book value remain important. As soon as a firm starts 
reporting losses, the value relevance of earnings tends to decrease which is then 
compensated for by an increase in the value relevance of book values. The increase in the 
value relevance of book value is a direct result of the increasing importance of the 
abandonment or adaptation value.  
Hayn (1995) showed that the value relevance of earnings decreases with losses, and that 
the low informativeness of losses is compensated for by the option of liquidating a firm 
when the current losses are projected to perpetuate if the firm continues its current 
operational course. Further evidence by Burgstahler and Dichev (1997) illustrated that 
when the earnings/ book ratio is high, earnings are more important to the determination 
of firm value, while when the earnings/ book ratio is low, book value become more 
important in firm valuation. Similar findings of the compensation effect are found by 
Francis and Schipper (1999b) and Collins et al. (1999). 
For the past 30 years, the accounting literature has discussed the decline of earning’s 
value relevance and the simultaneous increase in value relevance of book value. Using a 
cross-sectional Ohlson-type model, Collins et al. (1997) examine the combined and 
individual value relevance of earnings and book value. They conclude that the combined 
value relevance has not suffered from a decline but has conversely increased, albeit 
slightly. However, after comparing the individual value relevance, they found that 
incremental value-relevance of earnings has declined and has been compensated for by 
increasing value-relevance of book values. As previously mentioned, Francis and 
Schipper (1999b) found similar evidence confirming the loss in value relevance of 
earnings and a corresponding increase in value relevance of book value. These results are 
confirmed by studies by Ely and Waymire (1999) and Lev and Zarowin (1999).  
Despite these early confirmations, subsequent accounting research reports contrasting 
findings indicating at the very least a stable value relevance of earnings and book value, 
both individually and jointly. Keener (2011) found an increase in the value relevance of 
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earnings and observed that the joint value relevance of earnings and book value had been 
stable over time. Her results are unexpected given her adaptation of Collins et al. (1997) 
approach in analysing value relevance across industries. Asthana and Chen (2012) found 
further evidence for the increase in value-relevance for earnings and book value for both 
financial and other industries.  
Landsman and Maydew (2002) examined changes in the information content of earnings 
over three decades by relying on the abnormal trading volume and abnormal return 
volatility of stocks. The authors do not find any evidence of a decline in the information 
content of earnings announcements, but conclude an increase over time in the 
informativeness of quarterly earnings announcements. The latest research by Clout et al. 
(2016) concludes that the value relevance of positive earnings has not changed markedly 
over the years. They further conclude that the joined value relevance of earnings and book 
value have not declined but have remained stable over time (Clout et al. 2016). 
Besides the inherent information in earnings and book value, several factors have been 
identified that affected the change in the value relevance of earnings and book value. 
Firstly, there is the rise of information technology firms and the increasing importance of 
intangible assets which deem earnings and book value become largely value-irrelevant 
for investors (Amir and Lev 1996). The increasing rate of business changes requires high 
investments, e.g. in Research & Development, which under unconditional conservatism32 
in accounting standards results in immediate expensing and the omission of associated 
intangible assets from the balance sheet in turn rendering financial information less value 
relevant (Lev and Zarowin 1999; Penman and Zhang 2002; Core et al. 2003).33  
Secondly, an increase in market noise, accompanied by an increase in market volatility, 
negatively affects the value relevance of earnings information; non-information based 
trading has therefore replaced it (Dontoh et al. 2004; Lim and Park 2011). Thirdly, it has 
been suggested that the reporting of transitory and non-recurring earnings components 
                                                 
32 There are two types of conservatism. Conditional conservatism is event-driven and usually refers to the 
more timely recognition of bad news that good news in earnings (Basu 1997; Ryan 2006). In contrast, 
unconditional conservatism refers to accounting practices that are the result of concerns over verifiability 
(Kothari et al. 2010). Under unconditional conservatism, accounting standards require the reduction of 
reported amounts of a firm’s net assets resulting in conservative measures of the equity book value (Kothari 
et al. 2010). 
33 The negative effect of unconditional conservatism on the value relevance of financial information is 
disputed. For example, Balachandran and Mohanram (2011) observe that the opposite is possible, i.e. the 




adversely affects the value relevance of earnings whereby losses are considered as a 
special case (e.g. Hayn 1995; Elliott and Hanna 1996; Collins et al. 1997; Ohlson 1999). 
Finally, and closely related the impact of transitory and non-recurring earnings, the 
increasing volatility in earnings as a result of the reporting of fair values and other income 
measures has been argued to cause a decline in the value relevance of earnings (Dichev 
and Tang 2008, 2009; Barth and Landsman 2010).  
Another explanation for the inconsistent findings in the value relevance literature 
concerns methodological issues regarding the measurement of value relevance. Much of 
the literature measures value relevance either based on the R2 or the statistical significance 
of the coefficients on earnings and book value. Both of those measures have been argued 
to be affected by the neglect and treatment of scaling effects. Scaling effects concern the 
negative effects on heteroscedasticity and estimator biases as a result of different firm 
sizes in the cross-sectional sample (Barth and Kallapur 1996; Easton and Sommers 2003; 
Barth and Clinch 2009). Brown et al. (1999) argue that measuring the value relevance of 
earnings and book value based on the R2 is negatively affected by failing to account for 
the scaling effect. By adding proxy variables for stock price and book value per share, 
they account for scaling effects and demonstrate that the results of Collins et al. (1997) 
and Francis and Schipper (1999b) are overturned and would actually show a decline in 
the value relevance of accounting variables (Brown el al 1999).  
Despite the literature favouring the use of proxies to control for scaling effects (Barth and 
Kallapur 1996; Barth and Clinch 2009), the accounting literature has made frequent use 
of deflating dependent and independent variables by proxies for size (e.g. Easton and 
Harris 1991; Easton and Sommers 2003). However, deflated level and returns models 
have been found to suffer from spurious regression problems (Davidson and Tippett 2012; 
Falta and Willett 2013). 
The inconsistent findings in the value relevance literature have also been associated with 
methodological issues regarding the modelling of value relevance. Earlier research on the 
value relevance of earnings and book value has used univariate models. Ball and Brown’s 
(1968) influential paper, for example, examines the relationship between market value 
and earnings in an univariate setting, an approached that has been adopted by numerous 
other papers (Lev 1989; Easton and Harris 1991). Such univariate models, however, lack 
the information which either earnings or book value carry for the determination of the 
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firm value and consequently provide contrasting evidence to multivariate models in 
regards to the combined value relevance of accounting information (Burgstahler and 
Dichev 1997).  
Another frequently voiced concern about the modelling of value relevance is the 
assumption of a linear relationship between firm value and accounting information. As 
noted earlier, Ohlson (1995) model, has been criticised and disproven for this assumption, 
particularly for the non-linear effect of the abandonment option (Biddle et al. 2001; 
Ashton et al. 2004; Davidson et al. 2012). Burgstahler and Dichev (1997) provide 
evidence that firm value is a convex function of earnings and book value. Finally and 
closely related to the linearity assumption, recent research by Falta and Willett (2013) 
have questioned the general approach of modelling value relevance as an additive model 
but to model it as a multiplicative relationship in order to account for the exponential 
character of accounting and economic data. 
2.6.1.2 Value Relevance of Fair Value Information 
The value relevance of fair value information has been examined in the accounting 
literature in two different ways. The first comprises studies examining the value relevance 
of assets and liabilities measured at fair value while the second focuses on the value 
relevance of either other comprehensive income or its individual parts, particularly 
unrealised gains and losses of equity and debt securities. Both types of studies are 
generally joint tests of relevance and reliability and assess the incremental association 
between the accounting variables at fair value and stock prices or stock returns (Barth et 
al. 2001; Landsman 2007). The former assume that assets and liabilities are separable and 
saleable and that the discounted future cash flows equal the net asset values. The latter 
commonly assumes that the components of comprehensive income are associated with 
market returns (e.g. Ahmed and Takeda 1995; Jones and Smith 2011). 
Several studies provide evidence that the fair values of investment securities have 
significantly more incremental explanatory information and, thus, are more value-
relevant than historical costs (e.g. Barth 1994; Barth et al. 1996; Eccher et al. 1996; 
Nelson 1996; Graham et al. 2003). Carroll et al. (2003), for example, found that the 
relationship between market value and fair value of investment securities were 
statistically significant, even after controlling for historical costs. Park et al. (1999) 
distinguished between available-for-sale and held-to-maturity securities and found that 
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the value differences of both security categories (fair value less historical cost) explained 
the market value of bank equity. They also found that the explanatory power of the 
securities' value differences increases when they were considered as separate variables 
rather than in aggregate. Similar cross-sectional findings were made by Venkatachalam 
(1996) who found evidence that fair value estimates for derivatives helped to explain 
cross-sectional variation in bank share prices. However, those findings were limited by 
concerns about omitted variables as shown by Nelson (1996). She provided evidence that 
the fair value of investment securities were no longer value relevant after controlling for 
return of equity and growth in book value of equity. 
The extensive evidence concerning the value relevance of fair values of investment 
securities is a result of the fair values being determined solely by exposure to market 
prices, i.e. when the stock price is one-to-one with market prices (Penman 2007). Studies 
by Kolev (2008) and Song et al. (2010) show that under the 3 level hierarchy of SFAS 
No. 157 the value relevance of Level 1 (unadjusted market prices) and Level 2 (other 
observable inputs) fair values are greater than the value relevance of Level 3 
(unobservable inputs) fair values.  
In addition, Song et al. (2010) found that financial assets with Level 3 fair values are 
more value relevant for firms with strong rather than weak corporate governance. If this 
one-to-one relationship is not upheld, there is very limited evidence that the fair value of 
financial assets and liabilities is value relevant. The mixed evidence about the fair value 
relevance of financial assets and liabilities other than investment securities supports this. 
Fair values of loans, deposits, long-term debt or net off-balance sheet financial 
instruments are not value relevant (e.g. Eccher et al. 1996; Nelson 1996; Khurana and 
Kim 2003) And even for investments securities this limitation holds if the one-to-one 
does not hold. For example, Petroni and Wahlen (1995) concluded, from their mixed 
results for equity investments, U.S. Treasury investments, and municipal and corporate 
bonds, that the reliability of fair value estimates for different types of securities affects 
the value-relevance of related disclosures. Thus, Khurana and Kim (2003) conclude that 
fair value information is more value relevant when objective market-determined fair 
values are available. 
Studies on the value relevance of other comprehensive income and unrealised gains and 
losses provide mixed results. An early study by Lobo and Song (1989) about the 
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incremental information of disclosed current costs over historical cost found that current 
costs were more value relevant than historical cost income. Chambers et al. (2007) found 
evidence that other comprehensive income are value-relevant given a dollar-for-dollar 
relationship between other comprehensive income and market returns, a finding 
consistent with Ohlson’s (1999) expectations for transitory items. A later study by Jones 
and Smith (2011) supports this further noting that other comprehensive income is value 
relevant. Kanagaretnam et al. (2009) found that comprehensive income was more 
strongly associated with stock returns than net income, and according to Hirst and 
Hopkins (1998), analysts are very positive about a clear display of comprehensive income 
and its components in a separate statement. Subsequently, they found that the information 
in comprehensive income was value relevant.  
In contrast, O'Hanlon and Pope (1999) as well as Dhaliwal et al. (1999) did not find 
supporting evidence that comprehensive income and its components was more value 
relevant than net income by itself. Evidence from Barth (1994) showed that unrealised 
gains and losses of investment securities did not have any significant incremental power; 
instead, historical costs always provided explanatory power incremental to fair values. 
However, Barth (1994) provided two potential explanations for the lack of evidence: 1) a 
measurement error in the estimation of the fair values of investment securities causes a 
combined estimation error rendering unrealised gains and losses value-irrelevant, or 2) 
unrealised gains and losses are offset by omitted gains and losses on other assets and 
liabilities. Ahmed and Takeda (1995) provide evidence that supports the latter 
explanation since they controlled for effects of other (on-balance sheet) net assets and 
found that unrealised gains and losses were value-relevant. They also discovered that 
realised gains and losses were significantly less value-relevance in times of low capital 
and net income. 
2.6.1.3 Relationship between Net Income and Other Comprehensive Income 
In the US, the realisation principle, together with the matching principle, have been the 
dominant view in financial accounting for the past 80 years (e.g. Paton and Littleton 1940) 
and have been implemented in US GAAP34 ever since. It requires that revenues are only 
recognised if they are the result of realised transactions. Any change in net assets that is 
                                                 
34 For example, SFAC No. 6 defines realisation as “… the process of converting noncash resources and 
rights into money and is most precisely used in accounting and financial reporting to refer to sales of assets 
for cash claim or claims to cash.” (FASB 1985, para. 143) 
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not realised is thus not recognised in the income statement. As a cornerstone in financial 
accounting, the realisation principled has had a great impact on financial accounting and 
how accounting data is created. For example, the use of historical cost accounting is a 
consequence of adhering to the realisation principle in that assets and liabilities are 
reported at their original cost until they leave the company in the course of transactions 
with a third party. 
The realisation principle stands in stark contrast with the clean surplus principle upon 
which the concept of comprehensive income has been built. In accounting theory, EB 
(1961) exhibit an awareness of this issue in their definition and measurement of business 
income when they separate operating profit from holding gains. With the release of SFAC 
No. 5 and SFAS No. 6, the FASB addressed the issue in the standard setting environment 
by defining comprehensive income as the sum of earnings and gains and losses that do 
not pass through the income statement (FASB 1984, para. 39 - 44; FASB 1985, para. 70). 
In the wake of fair value accounting, the FASB released SFAS No. 130 in which it further 
substantiates the definition of comprehensive income as the sum of net income and other 
comprehensive income, whereby defining the three major components of other 
comprehensive income: foreign currency items, minimum pension liability adjustments, 
and unrealised gains and losses on investments in debt and equity securities. 
Consistent with the realisation principle, unrealised gains and losses of available-for-sale 
securities and accumulated net gains and losses on cash flow hedges are reclassified when 
the underlying asset is sold or liability is settled. The cumulative unrealised gains (losses) 
are removed from accumulated other comprehensive income on the balance sheet, 
reported as a negative (positive) component of other comprehensive income, and 
recognised as a positive (negative) component of net income (Jones and Smith 2011). 
This reclassification of unrealised gains and losses upon realisation is referred to as 
“recycling” in the accounting literature (e.g. Jones and Smith 2011; Rees and Shane 2012; 
Dong et al. 2014). 
Empirical research about the recycling effect and its usefulness to provide relevant 
information is limited. Badertscher et al. (2014) examine whether other-than-temporary 
impairments of unrealised losses are reflected in market values and whether they are 
priced incrementally to the underlying unrealised losses. The impairment of those 
unrealised losses is an instance of recycling since the impairment is recognised in net 
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income. The authors find that recycling unrealised losses through other-than-temporary 
impairments is incrementally valued by the market. From the evidence, the authors infer 
that other-than-temporary impairments provide relevant information about the underlying 
asset quality and the potential for regulatory actions to be taken in the future. In a sample 
of large commercial banks, Dong et al. (2014) found similar evidence that reclassified 
realised gains and losses from accumulated other comprehensive income to net income 
provide incremental value information. They also find evidence that reclassified realised 
gains and losses are similarly valued like other components of permanent net income and 
that unrealised gains and losses recognised in other comprehensive income are valued 
like transitory earnings (Dong et al. 2014). 
Rees and Shane (2012) see further need to analyse the recycling effect, particularly in 
contributing relevant information to users of financial reports. Concerns exist that the 
reclassification of unrealised gains and losses might be too complex and that the actual 
information might not be picked up by financial report users. Tarca et al. (2008), for 
example, examine in an experimental setting if the recycling effect poses a problem for 
sophisticated and less sophisticate users in understanding information from financial 
statements about comprehensive income items. Their results suggest that recycling adds 
to the complexity of the accounting system hindering participants of the experiment to 
comprehend the information in its entirety. One of those factors that contribute to the 
complexity of recycling is time (Tarca et al. 2008). For example, unrealised gains and 
losses for an available-for-sale security are recognised in other comprehensive income at 
the time of inception. Over several periods, changes in those unrealised gains or losses 
are adjusted in the accumulated other comprehensive income until finally the underlying 
security is sold (ibid). Given that other comprehensive income is commonly associated 
with being transitory, it is not clear whether components of other comprehensive income 
are recycled in the short or long-run. 
2.6.2 Risk Relevance of Fair Value Information 
Accounting information is a critical source of information about the risks that banks are 
exposed to, and that stakeholders need to be able to measure and evaluate. Risk relevance 
research, in accounting, is concerned with analysing the relationship between accounting 
numbers and market measures of risk (Ryan 1997). An analysis of those relationships 
presumes a common understanding of what is meant by risk. Knight (1921) differentiates 
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between risk and uncertainty whereby risk pertains to ‘known unknowns’ for which 
decision-makers know the possible outcomes and the related probabilities allowing for 
precise quantification of random variation. In contrast, uncertainty refers to an ‘unknown 
unknown’, i.e. decision-makers do not have complete knowledge of either the outcomes 
or the related probabilities which in turn prevents precise quantification. The majority of  
the empirical risk research in accounting does not distinguish between these two terms, 
likely because constructing models of risk is more feasible than that of uncertainty (Ryan 
2012). 
Two basic types of risk (systematic and unsystematic risk) have been differentiated since 
the early days of modern portfolio theory, when Markowitz (1952) introduced the mean-
variance analysis. Systematic risk is the portion of the variance of bank returns that is 
common to the market and cannot be diversified (Ryan 1997). Unsystematic risk is the 
portion of the variance of bank returns that is attributable to the idiosyncratic risk of the 
individual bank or banking sector and that can be diversified by creating an investment 
portfolio (Ryan 1997). Under the assumption of perfect markets, the capital asset pricing 
model postulates that only systematic risk should be priced. However, in reality 
unsystematic risk is priced unless it can be diversified. Typical systematic risks which 
banks are exposed to are economic, regulatory or political risks (e.g. interest rates, 
recessions, or wars), since they affect not only banks but the entire market and therefore 
cannot be diversified.  
Typical unsystematic risks for banks include both credit risk and the prepayment of loans 
and mortgages. The former is the risk that a borrower is not able to pay the interest or 
principal on the debt obligations and the latter is the risk that actual prepayments deviate 
from expectations (e.g. mortgages are repaid earlier than anticipated). In principle, both 
types of risks are unsystematic risks since they concern the individual bank’s exposure to 
its customers’ financial capabilities to serve the contractual obligations. However, 
prepayment risk as well as credit risk can turn into systematic risks due to the 
idiosyncrasies of both types of risk. Prepayment risk is primarily affected by the volatility 
of interest rates, and, thus, indirectly related to systematic risk (Nissim and Penman 2007). 
While credit risk pertains to the individual bank, Nijskens and Wagner (2011) show that 
through the transfer of their individual credit risk to the financial market, banks 
inadvertently turn credit risk into a systemic risk to the financial system.  
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For the past 50 years, research in accounting and finance has studied the relationship 
between accounting numbers and market measures of systematic equity risk. The 
principles of risk research dates back to Beaver et al. (1970) who analyse the relationship 
between the market determined systematic risk β and various types of accounting 
variables. Theoretically, β is determined by the capital asset pricing model: 
 𝐸(𝑅𝑖) = 𝑅𝑓(1 − 𝛽𝑖) + 𝛽𝑖𝐸(𝑅𝑀) (7) 
where 𝐸(𝑅𝑖) = expected return of asset i; 𝑅𝑓 = rate of return on a riskless asset; 𝐸(𝑅𝑀) = 
expected return on „market“ portfolio; 𝛽𝑖 ≅ 𝜎(𝑅𝑖,𝑅𝑀)𝜎2(𝑅𝑀) = systematic risk coefficient. 
Empirically, β can be calculated from a time-series, ordinary least square regression, of 
the following form: 
 𝑅𝑖𝑡 = 𝑎𝑖 + 𝑏𝑖𝑅𝑀𝑡 + 𝑒𝑖𝑡 (8) 
where 𝑅𝑖𝑡 and 𝑅𝑀𝑡, are ex post returns for security i and the market, respectively, and 
where 𝑒𝑖𝑡 is the disturbance term in the equation. The intuition behind the linear 
relationship between the systematic risk beta and the expected returns asserts that the 
greater the risk the higher the expected return. Beaver et al. (1970) regress the systematic 
risk beta on seven accounting variables: dividend payout, asset growth, financial leverage, 
asset size, current ratio, the variance of the earnings-to-beginning of year price ratio 
(earnings variability), and the coefficient in a regression of the earnings-to-beginning of 
year price ratio on the market earnings-to-beginning of year price ratio. In the end, the 
study concludes that earnings variability is the most significant of the accounting 
variables in explaining risk35, a finding that is confirmed by other studies, e.g. Rosenberg 
and McKibben (1973).  
Apart from earnings variability, the accounting and finance literature has identified book-
to-market as direct risk proxies (e.g. Rosenberg and McKibben 1973; Fama and French 
1993, 1995). The interpretation is vague as a low book-to-market ratio can in some 
instances be seen as an indicator of high risk (the market valuation is too optimistic) and 
in others as an indicator of low risk (the market’s valuation reflects the true firm value). 
                                                 
35 However, Ryan (1997) points out that accounting variables do not fully explain risk, in that the surveyed 
studies demonstrated on average that accounting variables explaining 45 percent of the cross-sectional 
variance of beta in the samples. 
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Fama and French (1993, 1995), for example, interpret a high book-to-market ratio (i.e. a 
low market-to-book) as proxy for risk which requires a higher return.  
In conjunction with Fama and French’s work, the papers by Penman and Reggiani (2018) 
and Penman and Zhang (2018) provide theoretical and empirical explanation for the 
relationship between risk and book-to-market ratio. Due to the realisation principle and 
conservative accounting, earnings are delayed until they are realised which in turn means 
future earnings, i.e. earnings growth. The expected earnings growth, however, is risky 
since it may not be realised, and is associated with higher than average returns. 
Understanding the exposure to this risk is key to an investor buying growth in an earnings-
to-market ratio. Penman and Reggiani (2018) and Penman and Zhang (2018) also show 
that the book-to-market ratio reflects growth but also the risk in buying that growth.  
For a given earnings-to-market ratio, a high book-to-market ratio indicates a higher 
likelihood that growth will not be realized. Accordingly, accounting for growth and the 
associated risk is essential in modelling risk relevance. As discussed in subsection 2.5.3, 
the majority of valuation models does not model growth with the exception of the 
multiplicative market-accounting model by Falta and Willett (2013). Lubberink and 
Willett (2016a) use the multiplicative model to analyse the value relevance of book 
equity, Tier 1 and Tier 2 capital. The authors find that high elasticities for book equity 
and Tier 1 for banks are manifestations of risk. Similarly, Clout et al. (2016) interpret the 
constant term36 in their multiplicative market-accounting model as the market-book ratio 
in a multivariate context whose inverse measures a risk premium. 
Under the assumption of a reliable measurement, changes in fair values have been 
suggested to better reflect the variability of asset and liability values than under historical 
costs (Ryan 1997). The sum of the changes should then approximate changes in the 
market value of a bank’s equity so that fair value accounting reflects ex post realisations 
of bank risk. Findings by Barth et al. (1995a) that bank earnings under fair values are 
more variable than under historical costs have been considered as initial indicators of 
better risk assessment under fair value accounting. Hodder et al. (2006) conducted an 
extensive study in which they analysed whether three different types of measures of 
income (net income, comprehensive income and income under a full fair value accounting 
                                                 
36 The constant term is a long-run scale factor relating an approximate, geometrically weighted average of 
the values of the accounting variables to market value (Clout et al. 2016). 
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regime) volatility are associated with market-based risk measures (stock return variance, 
beta, long-term interest rate beta and the valuation multiple on abnormal income) and to 
which extent incremental components of the three measure of income volatility moderate 
the capitalisation of earnings in banks’ stock prices and explain capital-market pricing of 
risk. They found that, regardless of the risk measure, the fair value income variance is 
always risk-relevant and the variance of calculated fair value gains and losses is always 
incrementally risk-relevant. When the risk measure is the stock return variance reported 
net income variance is the most risk-relevant of the income measures, while when the risk 
measure is beta, the calculated fair value variance measures are the only ones that are 
consistently significant. Blankespoor et al. (2013) studied whether leverage ratios based 
on fair values of financial statements better describe banks’ credit risk than leverage ratios 
based on U.S. GAAP mixed-attribute values; and (3) Tier 1 regulatory capital values. 
They find that the fair value leverage ratio describes far more explanatory power over 
banks’ credit risk than does the other two reported leverage ratios. From those findings 
in the risk relevance research literature Ryan, (2012) concludes that fair value gains and 







The analysis of this thesis is based on a theory with three main components. Edward and 
Bell’s (1961) reporting framework is the conceptual basis used to reconcile historical 
costs to fair values. EB’s framework also theoretically justifies the distinction between 
net income and other comprehensive based on their concepts of operating gains versus 
holding gains, and realized income versus realizable income. The framework is extended 
by Ohlson’s (1999) theory of transitory earnings to explain the relationship between net 
income and other comprehensive income in more detail. Then, in order to examine the 
value relevance of the historical cost and fair value information in net income and other 
comprehensive income, I apply Falta and Willett’s (2013) multiplicative market-
accounting model. The following subsections explain the adaptations of the theories to 
develop a theoretical framework for the thesis and to formulate hypotheses. 
3.2 Theoretical Framework of Thesis 
The assessment of the material impact of historical cost and fair value information on 
banks’ market values requires a theoretical framework that describes the relationship 
between market and accounting values, and which facilitates interpretation of the 
accounting information provided by different accounting value concepts. This 
requirements is best fulfilled by EB’s theory of the measurement of income37. The initial 
assumptions about the importance of fair values in financial statements in the theoretical 
approach taken here are grounded in their work. 
The relevance of accounting information in the determination of market values originates 
in EB’s initial assumption of a firm’s intention to maximise its profits under uncertainty 
and the measurement of the management’s actual success in doing so. EB’s assumption 
is that the firm’s management plans and makes decisions based on the streams of expected 
future earnings38. Accounting provides relatively objective information with which to 
assess if the management’s expectations about future events have materialised and if a re-
evaluation of business decisions are needed. The objectivity of accounting information 
                                                 
37 See Chapter 2.4 for the reasoning of the decision to rely on EB’s framework. 
38 Edwards (1978) clarifies that is not the market values per se that provide the basis for the decision making 
of management, but the differences in the streams of expected future earnings that are associated with the 
compositions of assets and liabilities contemplated by the managers. 
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stems from the recording of transactions and events of the period and the comparison of 
these with current market prices (see Chapter 2.5.1). EB suggest evaluating the actual 
success of the firm’s business decision on the basis of a present value approach. 
Management juxtaposes subjective value, which it expects to achieve over the span of a 
business plan, and the market value of the assets employed. The subjective value 𝑆𝑉0 
computed based on the present value of expected dividends 𝐷, which management 
expects to receive from the execution of the business plan, and discounted to the 
beginning of the period at the target rate of interest 𝑟 as depicted in Equations (9) and 
(10).  
Equation (11) describes the market value of the firm’s total assets 𝐹𝑉𝑡 as the sum of the 
dividends to be paid 𝐷𝑡  and the net current market value of assets committed to the firm 𝐹𝑉𝐴𝑡 employed at time t. The net fair value of assets in time t is, hereby, the sum of the 
initial net fair value and potential increases in the net fair value of asset and liabilities 
held and retained by the firm.39 The difference between subjective value and fair value of 
assets is the subjective goodwill 𝑆𝐺𝑊𝑡 at time t which the firm plans to convert into 
market value over the span of the business plan (Equation (13).  
 𝑑𝑡 = 1(1 + 𝑟1) (1 + 𝑟2)… (1 + 𝑟𝑡) (9) 
 𝑆𝑉𝑡 = 𝑑1𝐷1 + 𝑑2𝐷2+. . . +𝑑𝑡𝐷𝑡 (10) 
 𝐹𝑉𝑡 = 𝐷𝑡 + 𝐹𝑉𝐴𝑡 (11) 
 𝐹𝑉𝐴𝑡 = 𝑁𝐹𝑉𝐴𝑡 + 𝐹𝑉𝐴𝑡−1 (12) 
 𝑆𝐺𝑊𝑡 = 𝑆𝑉𝑡 − 𝐹𝑉𝐴𝑡 (13) 
The subjective profit 𝑆𝑃𝑡 is the profit which management expects to earn by executing 
the business plan. Equation (14) shows that the subjective profit equals the change in the 
subjective value when holding management’s expectation about the future developments 
constant. The change in subjective values can be rewritten as the product of the subjective 
value at t-1 times the target interest rate 𝑟. The resulting subjective profit is compared 
                                                 
39 In the original version of 1961, EB do not include this definition of net current values but only define 
current market value of assets and liabilities held. Edwards (1978) modifies the current market value of 
assets and liabilities as depicted in Equation (12). 
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with the realisable profit 𝑅𝑃𝑡 at fair values which equals the change in current fair values 
of the firm’s assets as shown in Equation (15).40 The difference between realisable profit 
and subjective profit yields the reduction in subjective goodwill 𝑅𝑆𝐺𝑊𝑡, Equation (16), 
which measures the amount of subjective goodwill that has been converted into fair value. 
 𝑆𝑃𝑡 = 𝑆𝑉𝑡 − 𝑆𝑉𝑡−1 = 𝑟𝑡 𝑆𝑉𝑡−1 (14) 
 𝑅𝑃𝑡 = 𝐹𝑉𝑡 − 𝐹𝑉𝑡−1 (15) 
 𝑅𝑆𝐺𝑊𝑡 = 𝑅𝑃𝑡 − 𝑆𝑃𝑡 (16) 
Equations (10) and (15) illustrate that the evaluation of the management’s business 
decisions depends on calculating the present value of management’s subjective values 
and the definition of a profit concept based on changes in fair values. The former implies 
that by assuming that a firm consists of a portfolio of business projects, the collective of 
present values represents an approximation of the firm’s (subjective) intrinsic value. The 
latter establishes the importance of accounting data in the objective evaluation and control 
of a firm’s projects. As Chapter 2.5.1 explains, EB argue that the definition of the profit 
concept relies on the value concept chosen and the separation between operating profits 
and holding gains. The realisable profit defined in Equation (15) uses fair values 
interpreted as current market exit values, which EB deem helpful for short-run valuations 
but not for long-run valuations, assuming the going concern of the firm and consequently 
makes them define the concept of business income (see Table 2 in Chapter 2.4.1). 
EB develop their framework with manufacturing firms in mind which makes its 
application arguably more complicated for financial institutions, particularly, because 
operating and holding activities are more difficult to separate (Whittington, 2008a). 
Nevertheless, the framework can be applied to financial institutions such as banks. 
Managers of financial institutions have individual expectations about future income 
streams from various portfolios of financial assets and liabilities. Since each financial 
institute holds different expectations about its portfolios, the market value of every 
potential portfolio of financial asset and liabilities does not yield the same rate of return, 
so that the expectations of managers cannot be inferred from market values. 
                                                 
40 Realisable profit is the largest dividend that can be paid by the firm at the end of period without impairing 
the market value of assets below their value at the beginning of the period. 
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The close relationship of fair value accounting to opportunity costs implies that realisable 
profits as defined above is the natural, relevant profit concept. However, present financial 
accounting standards, do not always correspond to EB’s profit concept. Neither US 
GAAP nor IFRS promote standards that allow easy identification of profits and losses as 
realised or unrealised. Table 3 depicts the profit concept under fair value accounting. In 
principal, comprehensive income follows the separation of operating profit and holding 
gains as in row 1a shown. Net income includes all realised gains and losses which the 
firm realises through its transaction while holding gains contains all realisable41 gains and 
losses which are the result of holding assets and liabilities. Reapplying EB’s six profit 
elements yields the definition in row 1b. Equivalent to the definition of traditional 
historical cost income, operating profit contains current operating profits and realised cost 
savings. In contrast, holding gains contain realisable capital gains resulting from holding 
financial assets and liabilities. Thus, holding gains reported under fair value accounting 
resemble their counterparts from EB’s realisable profit concept. 
Table 3: Interpretation of Comprehensive Income in the context of Edwards and Bell's framework. 





Net Income (Realised 
Gains/Losses) 
+ 
Other Comprehensive Income 





(Current Operating Profit 
+ Realised Cost Savings)  
+ Realisable Capital Gains 
Reinterpreting net income and other comprehensive in line with EB’s profit elements 
allows for some further inferences about the information of comprehensive income. The 
current operating profit in net income indicates if the earnings from the sale of the 
financial product exceed the fair values of the factors used in providing the product. The 
existence of a positive current operating profit over a number of periods indicates that the 
bank is capable of converting the resources at its disposal into an output with a larger 
value. Current operating profit is a measure of long-run profit. In contrast, the realisable 
capital gains in the holding gains carry short-run information. Since they are the result of 
the difference between the current market prices (opportunity costs) of assets and 
                                                 
41 In the financial accounting standards and in the accounting literature, realisable gains and losses are 
usually denoted as unrealised gains and losses. To maintain the consistency with EB’s framework, however, 
former denomination is chosen. 
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liabilities at the end and the beginning of the holding period, realisable capital gains 
extensively depend on short-run fluctuations in current market prices. A potential short-
run gain, for example in available-for-sale securities, can prompt the bank to take 
advantage of the current market situation and sell the positions in question. 
Conceptually, as noted above, the distinction between realisable and realised gains and 
losses is frequently unclear in current USGAAP and IFRS. Most gains and losses in other 
comprehensive income are probably unrealised but so also are some gains and losses 
included in Net income, especially when these relate to changes in fair values of financial 
instruments.  
The distinction between short- and long-run information in EB’s profit elements, can be 
related to the accounting information contained in net income and other comprehensive 
income. through Ohlson’s notions of core42 and transitory earnings (Ohlson 1999). Based 
on the long-run character of net income, two valuation implications of core earnings are 
applicable. Firstly, net income is positively related to the market value of a bank in the 
same fashion as is book value. Secondly, expected net income determines today’s market 
value. In contrast, the short-run character of other comprehensive income is similar to 
transitory earnings. Thus, other comprehensive income shares two attributes with 
transitory earnings. Firstly, other comprehensive income cannot predict subsequent other 
comprehensive income, implying other comprehensive income does not provide any 
information for the forecast of comprehensive income in the following period. Secondly, 
other comprehensive income does not have long-run market relevance.  
For the reasons explained in Chapter 2.1.6, Falta and Willett’s (2013) multiplicative 
market-accounting is used later as the basis of estimated models of the market-accounting 
relation.. Their model allows for analysing the long-run relationship between market and 
accounting variables as well as the dynamic short- relationship between the variables. For 
ease of readership, Equation (4) for the long-run relationship and Equation (6) for the 
short- and long-run relationship are reproduced: 
 𝑀𝑉𝐾𝐿𝑖,𝑡 = 𝜅𝑖,𝑡 (∏Α𝑖,𝑗,𝑡𝛽𝑖,𝑗,𝑡)𝜔𝑖,𝑡 (4) 
                                                 




 𝑀𝑉𝐾𝐿𝑖,𝑡𝑀𝑉𝐾𝐿𝑖,𝑡−1 =∏( Α𝑖,𝑗,𝑡Α𝑖,𝑗,𝑡−1)𝛽𝑖,𝑗,𝑡 ( 𝑀𝑉𝐾𝐿𝑖,𝑡−1ζ𝑖,𝑡∏Α𝑖,𝑗,𝑡−1𝜑𝑖,𝑗,𝑡−1)−𝜆𝑖,𝑡 𝜔𝑖,𝑡 (6) Α𝑖,𝑗,𝑡 represents the accounting variables in question with book value, net income, other 
comprehensive income and any other capital adjustments. The model in Equation (4) is a 
static long-run representation of the relationship between the market value and the four 
accounting variables, whereas the model in Equation (6) represents the relationship in a 
dynamic form. In models using Falta and Willett’s multiplicative market-accounting 
model, it is implicitly assumed that the accounting variables are exogenous variables, i.e. 
there is no feedback loop from the market to the accounting variables43. By modelling an 
autoregressive distributed lag model in which current market value of banks is related to 
their previous market value and modelling the relationship between market values and 
accounting values as an exponential relationship, it is possible that non-accounting factors 
(such as speculation and the adaptation option) influence the market value in the short-
run. The valuation model is (4) is based on extending partial adjustment theory, which 
assumes that the market needs time to absorb the available market and accounting 
information, to include short-run influences. 
  
                                                 





3.3.1  Preface 
Building upon the theoretical framework and findings from previous literature, the 
following subsections formulate the hypotheses which concern: 1) differences in between 
securities measured at historical cost and fair value and between the volatilities of net 
income and comprehensive income; 2) the long-run value relevance of net income and 
other comprehensive income; 3) the short-run value relevance of net income and other 
comprehensive income; and 4) the relevance to risk of net income and comprehensive 
income.  
3.3.2 Differences between Historical Cost and Fair Value  
The analysis of the value and risk relevance of fair value rests on the assumption that fair 
values convey information that is significantly different to the one of historical costs (see 
Chapter 2.1 and 2.2). This information is valuable if it allows more precise determination 
of a bank’s market value from its balance sheet, clearer explanation of returns and 
improved identification of business risks. If fair value, provides such additional 
information, one would expect to see significant differences in asset values depending on 
whether they are measured under fair value or historical cost. Those differences should 
be statistically significant, if fair value is to improve the information quality of accounting 
data with a probability greater than chance. Consequently the hypothesis to be tested is, 
Hypothesis 1: The differences between accounting variables measured by fair values and 
historical costs are statistically significant. 
Statistical significance does not necessarily imply economic significance. However, it is 
unlikely, though presumably not impossible, that economic significance is 
unaccompanied by statistical significance. In the tests of Hypothesis 1, the tests of 
statistical significance are therefore accompanied by a commentary regarding their 
economic significance.  
In comparing the volatilities of net income and comprehensive income, interpretation can 
be complicated by the mixtures of measurement rules permitted by current accounting 
standards and measurement errors noted above (e.g. see Barth 2004; Gebhardt et al. 
2004). However, Despite the noise introduced by the failure of accounting standard to 
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provide a clear basis for identifying realised and unrealised income, EB’s separation of 
operating profit and holding gains serves as a conceptual basis for distinguishing the 
volatilites of historic cost and fair value elements in financial statements. Financial 
accounting standards, as with the EB approach, show the sum of net income and other 
comprehensive equating to comprehensive income. Equation (17) formally represents the 
relationship of the three variables. 
 𝐶𝐼𝑡 = 𝑁𝐼𝑡 ∓ 𝑂𝐶𝐼𝑡 (17) 
 
As mentioned in the previous chapter and reproduced in Equation (18), other 
comprehensive income consists of four elements under US GAAP: 1) available-for-sale 
marketable securities adjustments (𝑈𝑅𝐺𝐿𝑆𝐴𝐹𝑆𝑡); 2) adjustments on derivative securities 
that qualify for cash flow or foreign currency hedge accounting treatment (𝐴𝐶𝑁𝐺𝐿𝐶𝐹𝐻𝑡); 
3) foreign currency translation adjustments (𝐹𝐶𝑇𝐴𝑡); and 4) minimum required defined 
pension plan liability adjustments (𝑀𝑃𝐿𝐴𝑡).  
 𝑂𝐶𝐼𝑡 = 𝑈𝑅𝐺𝐿𝑆𝐴𝐹𝑆𝑡 + 𝐴𝐶𝑁𝐺𝐿𝐶𝐹𝐻𝑡 + 𝐹𝐶𝑇𝐴𝑡 − 𝑀𝑃𝐿𝐴𝑡   (18) 
 
The first two variables on the right hand side of (18), 𝑈𝑅𝐺𝐿𝑆𝐴𝐹𝑆𝑡 and 𝐴𝐶𝑁𝐺𝐿𝐶𝐹𝐻𝑡, are 
the fair value measures and account for the majority of other comprehensive income.44 
The variance of comprehensive income is thus mostly due to two variables. Equation (19) 
describes the computation of the variance of comprehensive income as the sum of the 
variance of net income, the variance of other comprehensive and twice the covariance 
between net income and other comprehensive income. 
 𝑉𝑎𝑟(𝐶𝐼) = 𝑉𝐴𝑅(𝑁𝐼) + 𝑉𝐴𝑅(𝑂𝐶𝐼) + 2𝐶𝑜𝑣(𝑁𝐼 𝑂𝐶𝐼) (19) 
 
From Equation (19) it follows that the variance of other comprehensive income increases 
the variance of comprehensive income unless 𝐶𝑜𝑣(𝑁𝑖 𝑂𝐶𝐼) is negative and Equation (20) 
holds,  
 𝑉𝐴𝑅(𝑂𝐶𝐼) ≤ 2|𝐶𝑜𝑣(𝑁𝐼 𝑂𝐶𝐼)| (20) 
 
                                                 
44 Chapter 6 shows that in the sample of banks 𝐹𝐶𝑇𝐴𝑡 and 𝑀𝑃𝐿𝐴𝑡 only account for about 3.3% of other 
comprehensive income on average.  
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Save for cases where changes in fair value are shown in the profit and loss account, the 
variance of net income is determined by traditional historical cost accrual accounting 
principles. Reported income or loss is the result of applying accrual principles when 
business activities have been ‘realised’. Following EB’s approach, net income reports the 
proceeds from a bank’s current operating activities and realised cost savings resulting 
from holding assets over more than one period. Thus, measuring net income over several 
periods should reflect the long-run profitability of the firm’s business activities. Since, 
with high quality earnings, the variance of net income is minimised around its long-run 
true value, it to reflect long-run fluctuation of profitability due to the underlying variations 
in the economic environment but exclude short-run fluctuations due to variations in 
hypothetical prices (Willett 2012).  
In contrast, the variance of other comprehensive income is determined by short-run 
changes in the economic environment. Since fair values are based on the stream of 
expected future cash flows, sudden changes in the economic environment cause changes 
in expectation in regards to future cash flows affecting the fair value (Barth 2004). EB 
consider holding gains of net assets under opportunity costs (i.e. fair value) to be 
information about the short-run profitability of the business activities. It is therefore 
expected that the variance of other comprehensive income is likely to be at least as high 
as net income. There is, furthermore, no particular reason to expect that net income and 
other comprehensive income are contemporaneously correlated, if earnings are high 
quality and follow clean surplus principles.  
This argument regarding the relative volatilities of net income and other comprehensive 
income is summarised in the following two hypotheses:  
Hypothesis 2: The variance of comprehensive income is higher than net income 





3.3.3 Long-run value relevance of net income and other comprehensive income 
An accounting variable is interpreted as value relevant when within a regression its 
coefficient is statistically associated with market values and returns. Statistical 
association in this context can be measured in two ways: in a static and in a dynamic form. 
Former is commonly used in cross-sectional analyses with a focus on the long-run market 
accounting relationship. The latter is used for more complex analyses of dynamic market 
accounting relationships in time-series analyses. The interpretation of value relevance is 
then related to the ability of the accounting variables to explain and sometimes predict 
market values and returns. In this study the emphasis is on explanation, rather than 
prediction. With EB’s theoretical framework of business income a dynamic model is used 
to differentiate between short and long-run information. Both static and dynamic analyses 
are thereby adapted to address the issue of net income and other comprehensive value 
relevance under historical cost and fair value. 
In an ideal world, book value would measure the intrinsic value of a firm. And with the 
markets absorbing the accounting information, the intrinsic value and thus the book value 
would equal the market value of the firm. In reality, however, the book value is a first 
approximation45 of the intrinsic value of a firm upon which expected future earnings are 
estimated and discounted to compute the market value of the firm (Graham and Dodd 
2008; Penman 2009). Equation (21) formulates the relationship between market value 
and book value with 𝛽𝑖,𝑡 being a coefficient interpreted as the market to book ratio and an 
error term 𝜔𝑖,𝑡. 
 𝑀𝐾𝑉𝐿𝑖,𝑡 = 𝛽𝑖,𝑡𝐵𝐾𝑉𝐿𝑖,𝑡 + 𝜔𝑖,𝑡 (21) 
This is the linear-additive form of the market-accounting model usually adopted in the 
literature to estimate response coefficients. The book value of equity can be disaggregated 
into four main elements which reported in the statement of changes in equity. Following 
clean surplus accounting, the book value 𝐵𝐾𝑉𝐿𝑖,𝑡 equals the sum of the previous book 
value 𝐵𝐾𝑉𝐿𝑖,𝑡−1, reported net income 𝑁𝐼𝑖,𝑡, other comprehensive income 𝑂𝐶𝐼𝑖,𝑡, and 
other capital adjustments (including dividends) 𝑂𝐶𝐴𝑖,𝑡. 
 𝐵𝐾𝑉𝐿𝑖,𝑡 = 𝐵𝐾𝑉𝐿𝑖,𝑡−1 + 𝑁𝐼𝑖,𝑡 + 𝑂𝐶𝐼𝑖,𝑡 + 𝑂𝐶𝐴𝑖,𝑡 (22) 
                                                 
45 Ohlson (1995) describes book value as an unbiased estimator of market values. 
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Substituting 𝐵𝐾𝑉𝐿𝑖,𝑡 in Equation (21) with Equation (22) yields Equation (23). 
 𝑀𝐾𝑉𝐿𝑖,𝑡 = 𝛽𝑖,𝑡(𝐵𝐾𝑉𝐿𝑖,𝑡−1 + 𝑁𝐼𝑖,𝑡 + 𝑂𝐶𝐼𝑖,𝑡 + 𝑂𝐶𝐴𝑖,𝑡) + 𝜔𝑖,𝑡 (23) 
By multiplying each variable in the parentheses by 𝛽𝑖,𝑡, Equation (23 is transformed into 
Equation (24).  
 
𝑀𝐾𝑉𝐿𝑖,𝑡 = 𝜅𝑖,𝑡 + 𝛽𝑖,1,𝑡𝐵𝐾𝑉𝐿𝑖,𝑡−1 + 𝛽𝑖,2,𝑡𝑁𝐼𝑖,𝑡 + 𝛽𝑖,3,𝑡𝑂𝐶𝐼𝑖,𝑡+ 𝛽𝑖,4,𝑡𝑂𝐶𝐴𝑖,𝑡 + 𝜔𝑖,𝑡 (24) 
Equation (24) models the relationship between market value and book value as a static, 
additive model implying linearity between the variables. Previous literature has shown 
that the relationship is not linear (see Chapter 2). In particular, estimates of the 
relationship in (23) and (24) have repeatedly shown that 𝛽𝑖,𝑗,𝑡 ≠ 𝛽𝑖,𝑡, for any 𝑗, which 
indicates that (18) is mis-specified. Following Falta and Willett’s (2013) and Lubberink 
and Willett (2017), Equation (25) reformulates the relationship as a multiplicative model 
in order to reflect the non-linear, exponential growth pattern of market and accounting 
variables.  
 𝑀𝑉𝐾𝐿𝑖,𝑡 = 𝜅𝑖,𝑡 𝐵𝐾𝑉𝐿 𝑖,𝑡−1𝛽𝑖,1,𝑡  𝑁𝐼𝑖,𝑡𝛽𝑖,2,𝑡 𝑂𝐶𝐼𝑖,𝑡𝛽𝑖,3,𝑡 𝑂𝐶𝐴𝑖,𝑡𝛽𝑖,4,𝑡 𝜔𝑖,𝑡 (25) 
Taking logarithms of the variables transforms the relationship into a linear model, suitable 
for estimation using ordinary least squares. 
 
𝑚𝑘𝑣𝑙𝑖,𝑡 = 𝛽0,𝑡 + 𝛽𝑖,1,𝑡𝑏𝑘𝑣𝑙_1 + 𝛽𝑖,2,𝑡𝑛𝑖𝑡 + 𝛽𝑖,3,𝑡𝑜𝑐𝑖𝑡 + 𝛽𝑖,4,𝑡𝑜𝑐𝑎𝑡+𝜔𝑖,𝑡 (26) 
Small letters indicate that the variables are the natural logarithm of the original variables 
and 𝛽0,𝑡 = ln 𝜅𝑖,𝑡. In the form of (25) and (26), the interpretation of the coefficients 
changes. They do not measure the value relevance by the effect of a per-unit change of 
the independent variable, but their elasticities. The elasticity measures the effect of a 
percentage change in the independent variable on the proportional market return46.  
                                                 
46 With discrete data the log of a variable can be thought of as an approximation to a proportional change, 
since  ln 𝑋 ≈ 𝑋𝑡 − 𝑋𝑡−1𝑋𝑡−1  
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In the cross-section, the four coefficients 𝛽𝑖,1,𝑡, 𝛽𝑖,2,𝑡, 𝛽𝑖,3,𝑡, and 𝛽𝑖,4,𝑡 in the static Equation 
(26) measure the long-run elasticities of the relevant explanatory variables to market 
value (Madsen, 2005). 
Based on the findings in the value relevance research on book value and earnings (Collins 
et al. 1997, etc.) as well as valuation theories (e.g.Edwards and Bell 1961; Feltham and 
Ohlson 1995; Ohlson 1995), it is inferred that the book valuet-1 and net income elasticities 
of market value are positive in the long-run, assuming that those accounting variables are 
positive on average. The closer 𝛽𝑖,,𝑡 is to 1, the more of market returns is explained by 
contemporaneous book value. Based on EB’s concept of realisable capital gains and 
Ohlson’s theory of the transitory effect of the short-run information contained in it, the 
other comprehensive income elasticity of market value is expected to be insignificant in 
the long-run. These two hypotheses are prefaced on accounting being clean surplus, i.e. 
that all changes in the balance sheet unrelated to dividends must pass through the income 
statement (Ohlson 1995; Penman 2009). 
Hypothesis 4: The long-run net income elasticity of market value is positive. 
Hypothesis 5: The long-run other comprehensive income elasticity of market value is 
insignificant. 
3.3.4 Short-run value relevance of net income and other comprehensive income 
Equation (26) represents the long-run or equilibrium relationship between market value 
and accounting variables. However, stock markets are rarely in equilibrium. Information 
needs time to be impounded into market value. Following Falta and Willett (2013), it is 
assumed that stock markets value accounting variables through a simple, proportional, 
partial adjustment process implying that the market accounting relation is represented by 
a linear autoregressive distributed lag (ADL) model with additive form given the 
variables are log transformed. Starting from the observation that market value and book 
value are related, Equation (27) formulates the dynamic market book relation in an 
autoregressive distributed lag (ADL) model. The number of lags on the variables depends 
on the number of observations, degrees of freedom and the results of lag structure tests. 
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As one lag is usually sufficient with annual data, which is used in most of the 
multivariable models estimated in Chapter 6, Equation (27) is,47 
 
𝑚𝑘𝑣𝑙𝑖,𝑡 = 𝜅𝑖,𝑡 + 𝛼𝑖,𝑡−1𝑚𝑘𝑣𝑙𝑖,𝑡−1 + 𝛽𝑖,1,𝑡𝑏𝑘𝑣𝑙𝑡 + 𝛽𝑖,2,𝑡−1𝑏𝑘𝑣𝑙𝑡−1+ 𝜔𝑖,𝑡 (27) 
On the left hand side, 𝑚𝑘𝑣𝑙𝑖,𝑡 is the log of the market value at equilibrium and the right 
hand side represents a partial adjustment process towards the equilibrium. 𝑚𝑘𝑣𝑙𝑖,𝑡 takes 
time to fully adjust to the variations in 𝑏𝑘𝑣𝑙𝑡 whereby 𝑚𝑘𝑣𝑙𝑖,𝑡−1 and 𝑏𝑘𝑣𝑙𝑡−1 capture the 
short-run effects on 𝑚𝑘𝑣𝑙𝑖,𝑡.  
A problem in estimating Equation is that its variables must conform to certain patterns 
regarding their levels of integration (see, for instance, Hendry, 1995). The econometrics 
literature describes at least two transformations of the ADL in Equation (22) that 
accommodate these estimation problems (Banerjee et al. 1993; Ericsson and MacKinnon 
2002): the Bewley (1979) and the Bårdsen (1989) transformation. Equation (28) has an 
equivalent error correction representation, i.e. a ‘reparameterization’ based on Bårdsen 
(1989), 
 
∆𝑚𝑘𝑣𝑙𝑖,𝑡 = 𝛽𝑖,1,𝑡∆𝑏𝑘𝑣𝑙𝑡 − 𝜆(𝑚𝑘𝑣𝑙𝑖,𝑡−1 − ζ𝑖,𝑡 − 𝜑𝑖,𝑡−1𝑏𝑘𝑣𝑙𝑡−1)+ 𝜔𝑖,𝑡 (28) 
This describes the relationship between market value and book value as a combination of 
short and long-run effects. The coefficients 𝜆 = (1 − 𝛼𝑖,𝑡−1) and ζ𝑖,𝑡 = 𝜅𝑖,𝑡 1(1−𝛼𝑖,𝑡) are the 
same which have been described in Chapter 3.2, especially with 𝜆 being the strength of 
the error correction effect. By taking the exponential of Equation (28), Equation (29 gives 
the type of valuation model suggested by Falta and Willett (2013). 
 
𝑀𝐾𝑉𝐿𝑖,𝑡𝑀𝐾𝑉𝐿𝑖,𝑡−1 = ( BKVL𝑖,𝑗,𝑡BKVL𝑖,𝑗,𝑡−1)𝛽𝑖,𝑗,𝑡 ( 𝑀𝐾𝑉𝐿𝑖,𝑡−1ζ𝑖,𝑡 𝐵𝐾𝑉𝐿𝑖,𝑗,𝑡−1𝜑𝑖,𝑗,𝑡−1)−𝜆𝑖,𝑡 𝜔𝑖,𝑡 (29) 
The theories of of EB (1961) and Ohlson (1999) imply that net income and other 
comprehensive income have different effects on market value in short and long-run. 
Assuming that the accounting variables are exogenous, 𝑏𝑘𝑣𝑙𝑡 is disaggregated into the 
four primary accounting variables 𝑏𝑘𝑣𝑙_1𝑡, 𝑛𝑖𝑡, 𝑜𝑐𝑖𝑡, and 𝑜𝑐𝑎𝑡 in order to analyse the 
                                                 
47 See the lag structure testing in the appendix for further evidence that one lag is sufficient in this case. 
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value relevance of net income and other comprehensive income in a dynamic setting. 
Equation (30)outlines the dynamic relationship in form of an ADL. 
 
𝑚𝑘𝑣𝑙𝑖,𝑡 = 𝜅𝑖,𝑡 + 𝛼𝑖,𝑡−1𝑚𝑘𝑣𝑙𝑖,𝑡−1 + 𝛽𝑖,1,𝑡𝑏𝑘𝑣𝑙_1𝑡+ 𝛽𝑖,2,𝑡−1𝑏𝑘𝑣𝑙_1𝑡−1 + 𝛽𝑖,3,𝑡𝑛𝑖𝑡 + 𝛽𝑖,4,𝑡−1𝑛𝑖𝑡−1+ 𝛽𝑖,5,𝑡𝑜𝑐𝑖𝑡 + 𝛽𝑖,6,𝑡−1𝑜𝑐𝑖𝑡−1 + 𝛽𝑖,7,𝑡𝑜𝑐𝑎𝑡+ 𝛽𝑖,8,𝑡𝑜𝑐𝑎𝑡−1 + 𝜔𝑖,𝑡 (30) 
Equation (31) shows the multivariate equation error correction form of this model of 
market value, based on the four accounting variables. 
 
∆𝑚𝑘𝑣𝑙𝑖,𝑡 =  𝛽𝑖,1,𝑡∆𝑏𝑘𝑣𝑙_1 + 𝛽𝑖,3,𝑡∆𝑛𝑖𝑡 + 𝛽𝑖,5,𝑡∆𝑜𝑐𝑖𝑡+ 𝛽𝑖,7,𝑡∆𝑜𝑐𝑎𝑡− 𝜆(𝑚𝑘𝑣𝑙𝑖,𝑡−1 − 𝜁𝑖,𝑡 − 𝜑𝑖,𝑡−1𝑏𝑘𝑣𝑙_1𝑡−1− 𝜏𝑖,𝑡−1𝑛𝑖𝑡−1 − 𝛿𝑖,𝑡−1𝑜𝑐𝑖𝑡−1 − 𝛾𝑖,𝑡−1𝑜𝑐𝑎𝑡−1)+ 𝜔𝑖,𝑡 (31) 
By taking the exponential of the variables and reformulating Equation (31), Equation (32 
represents the type of valuation model suggested by Falta and Willett (2013). 
 
𝑀𝐾𝑉𝐿𝑖,𝑡𝑀𝐾𝑉𝐿𝑖,𝑡−1= ( 𝐵𝐾𝑉𝐿_1𝑖,𝑡𝐵𝐾𝑉𝐿_1𝑖,𝑡−1)𝛽𝑖,1,𝑡 ( 𝑁𝐼𝑖,𝑡𝑁𝐼𝑖,𝑡−1)𝛽𝑖,3,𝑡 ( 𝑂𝐶𝐼𝑖,𝑡𝑂𝐶𝐼𝑖,𝑡−1)𝛽𝑖,5,𝑡 ( 𝑂𝐶𝐴𝑖,𝑡𝑂𝐶𝐴𝑖,𝑡−1)𝛽𝑖,7,𝑡 







The long-run coefficients for 𝑏𝑘𝑣𝑙1𝑡−1, 𝑛𝑖𝑡−1, 𝑜𝑐𝑖𝑡−1and 𝑜𝑐𝑎𝑡−1 are the result of the 
reparameteriation of the parameters in the ADL and are listed below.  
 
𝜑𝑖,𝑗,𝑡−1 = (𝛽𝑖,1,𝑡 + 𝛽𝑖,2,𝑡−1) (1 − 𝛼𝑖,𝑡)⁄  𝜏𝑖,𝑗,𝑡−1 = (𝛽𝑖,3,𝑡 + 𝛽𝑖,4,𝑡−1) (1 − 𝛼𝑖,𝑡)⁄  𝛿𝑖,𝑗,𝑡−1 = (𝛽𝑖,5,𝑡 + 𝛽𝑖,6,𝑡−1) (1 − 𝛼𝑖,𝑡)⁄  𝛾𝑖,𝑗,𝑡−1 = (𝛽𝑖,7,𝑡 + 𝛽𝑖,8,𝑡−1) (1 − 𝛼𝑖,𝑡)⁄  ζ𝑖,𝑡 = 𝜅𝑖,𝑡1 (1−𝛼𝑖,𝑡)⁄  
(33) 
Equation (31) is a multivariate single equation error correction model which models the 
dynamic relationship between market value and the four accounting variables. The model 
analyses the short and long-run effects of a percentage change in the four accounting 
variables on the percentage change of market value. ∆𝑏𝑘𝑣𝑙_1, ∆𝑛𝑖𝑡, ∆𝑜𝑐𝑖𝑡, and ∆𝑜𝑐𝑎𝑡 
represent the short-run effects of changes in the elasticity of book valuet-1, net income, 
other comprehensive income, and other capital adjustments on the elasticity of market 
value. The coefficients 𝛽𝑖,1,𝑡, 𝛽𝑖,3,𝑡, 𝛽𝑖,5,𝑡, and 𝛽𝑖,7,𝑡 measure the immediate response of 
the proportional changes in market value to proportional changes in the the four 
accounting variables. Consistent with previous research about the value relevance of book 
value and positive net income (Collins et al. 1997, etc.), the short-run elasticities on both 
variables are expected to be positive and significant. Similarly, based on the analogy with 
EB’s framework that other comprehensive income represents realisable capital gains from 
holding, the short-run effect of other comprehensive income is expected to be significant 
and positive. The assumption in stating these expectations is that the net income and other 
comprehensive income variables are on average, positive, because the relation between 
market value and these accounting variables is direct. Should either variable be negative, 




The expectations regarding net income and other comprehensive income are summarised 
in the following two hypotheses:48 
Hypothesis 6: The short-run positive net income elasticity of market value is positive. 
Hypothesis 7: The short-run positive other comprehensive income elasticity of market 
value is positive.  
3.3.5 Risk relevance of net income and other comprehensive income 
The relevance of net income and other comprehensive income to the assessment of risk 
is examined using the theory of the decomposition of the market-book ratio proposed by 
Lubberink and Willett’s (2017). Based on the long-run component of the multiplicative 
model in (32) they show that  
 
𝑀𝐾𝑉𝐿𝐵𝐾𝑉𝐿 ≅ (∏|𝑟|𝑖𝑖𝑖 ) |𝐵𝐾𝑉𝐿|∑𝑖−1 (34) 
where 𝑟𝑖 represent the accounting ratios |𝐴𝑖 𝐵𝐾𝑉𝐿|⁄ , 𝐴𝑖 represents one of the four 
accounting variables in (25) and 𝛽𝑖 the elasticities on the relevant accounting variable. 
Consequently, by treating the book to market ratio as a direct measure of risk and 
observing the distance of each of the ratios from a value of 1, the relative importance of 
the effect of the different accounting variables on the risk scale variable, , can be 
assessed in the cross-section, over time. The hypothesis in this case is that the information 
contained in other comprehensive income, based on fair values, is less ‘risk relevant’ than 
net income, which is largely based on historic cost data. Thus, 
Hypothesis 8: The ratio of net income to book value varies more than the ratio of other 
comprehensive income to book value relative to the neutral value of 1.  
  
                                                 
48 The sign and values on the other variables in the multivariable model are not the main interest in the 
context of the research question being considered at this point, although they are reported and sometimes 
discussed later.  The main interest is in the relative behaviours of net income and other comprehensive 
income based on the influence of fair values on their respective measures. However, the inclusion of the 
other two accounting variables is crucial to the accuracy of estimation since, otherwise, a correlated, omitted 
variable problem would cause the estimates of the elasticities on net income and other comprehensive 




This chapter describes the methods used to test the hypotheses outlined in the previous 
chapter. For ease of readability, the following Sections follow a similar structure to the 
theory chapter. The first Section outlines the approaches used to measure and analyse the 
differences between the historical costs and fair values of financial assets and the 
differences in volatility between net income and comprehensive income. The second 
Section describes the three different approaches chosen to analyse the value relevance of 
accounting variables: a cross-sectional approach to analyse the long-run value relevance, 
a single equation error correction model to analyse to analyse the short- and long-run 
relationship between market and book value, and multivariable error correction model to 
analyse the value relevance of net income and other comprehensive income. The third 
and final sub-section describes the approach used to analyse the risk relevance of net 
income and other comprehensive income. 
4.1 Measuring the Difference between Historical Cost and Fair Value 
This Section outlines the approaches used to measure and analyse differences between 
historical cost and fair value information, first the statistical and economic differences 
between historical costs and fair values of financial assets, and second, the differences in 
the volatility between net income and comprehensive income. 
4.1.1 Measuring the Statistical and Economic Difference between Historical Cost 
and Fair Value 
To analyse if the fair values and historical costs are significantly different, we need to 
compare the same assets measured at fair value and historical cost. Since the introduction 
of SFAS No. 107, US banks have had to report the amortised costs and fair values of 
assets held-to-maturity and available-for-sale. Equations (35) and (36) formulate the 
computation of the unrealised gains and losses of financial assets categorised as available-
for-sale 𝑈𝑅𝐺𝐿𝑆𝐴𝐹𝑆𝑡 and unrealised gains and losses of financial assets categorised as 
held-to-maturity 𝑈𝑅𝐺𝐿𝑆𝐻𝑇𝑀𝑡. 
 𝑈𝑅𝐺𝐿𝑆𝐴𝐹𝑆𝑡 = 𝐴𝐹𝑆𝐹𝑉𝑡 − 𝐴𝐹𝑆𝐻𝐶𝑡  (35) 
 𝑈𝑅𝐺𝐿𝑆𝐻𝑇𝑀𝑡 = 𝐻𝑇𝑀𝐹𝑉𝑡 − 𝐻𝑇𝑀𝐻𝐶𝑡  (36) 
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For the analysis of whether the fair values of financial assets held-to-maturity and 
available-for-sale are statistically different from their historical costs, a simple paired t-
test is applied. The paired t-test analyses the equality of the means, i.e. if the means of 
available-for-sale securities at fair value (𝐴𝐹𝑆𝐹𝑉𝑡) and at historical cost (𝐴𝐹𝑆𝐻𝐶𝑡 ), 
respectively held-to-maturity securities at fair value (𝐻𝑇𝑀𝐹𝑉𝑡) and at historical cost 
(𝐻𝑇𝑀𝐻𝐶𝑡), are statistically equivalent. The paired 𝑡-test determines whether the mean 
difference between fair value and historical cost data sets are zero. Under the null 
hypothesis (H0) the true mean difference is equal to zero and under the two-tailed 
alternative hypothesis (H1) the true mean is different from zero. 
In order to measure the economic significance of the difference between fair values and 
historical costs, the analysis follows the approach of Nissim and Penman (2007) in putting 
the difference between fair value and historical cost in relation to the total assets of the 
banks. If the difference between fair value and historical cost is less than 1% of the 
reported total assets, then the difference is not considered to be economically significant.  
4.1.2 Measuring the Differences in Volatility between Net Income, Other 
Comprehensive Income and Comprehensive Income 
The concept of volatility is widely associated with fluctuations of values measured over 
a predetermined interval with a fixed frequency, e.g. quarterly or yearly data. In the 
finance and accounting literature, volatility is generally measured as variance or standard 
deviation (Wooldridge 2005; Bodie et al. 2011). In order to measure the differences in 
volatility between net income, other comprehensive income and comprehensive income, 
this thesis adopts the approach chosen by Barth et al. (1995b) and Hodder et al (2006) 
and uses the Levene’s test for equality of variance. Equation (37) shows that the Levene’s 
test is a one-way analysis of variance F-test which measures the absolute deviation of the 
individual observation 𝑎𝑗,𝑖 from their group mean ?̅?𝑗. 
 𝐿 = ∑ 𝑛𝑗(?̅?𝑗 − ?̅?)2𝑚𝑗=1𝑚 − 1∑ ∑ (𝑎𝑗,𝑖 − ?̅?𝑗)2𝑛𝑗𝑖=1𝑚𝑗=1 𝑛 −𝑚  (37) 
where ?̅?𝑗 = ∑ 𝑎𝑗,𝑖𝑚𝑖𝑚𝑗=1  is the mean of the 𝑎𝑗,𝑖 for group j and ?̅? = ∑ ∑ 𝑎𝑗,𝑖𝑚𝑛𝑖=1𝑚𝑗=1  is the mean 
over all 𝑎𝑗,𝑖. Under the null hypothesis, the variances of the two samples are equal if the 
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computed F-static is smaller than the quantiles of the F-distribution with (𝑚 − 1) and (𝑛 − 𝑚) degrees of freedom. The null hypothesis is rejected if the F-static exceeds the 
respective quantiles of the F-distribution. For this analysis, the chosen level of 
significance is 0.05. 
Compared to the simple F-test of equality of variance tests, Levene’s test has a higher 
power and is more robust against non-normality (e.g. Lim and Loh 1996). Brown and 
Forsythe (1974) propose two equality of variance tests that are different to the Levene’s 
test in that the mean is substituted with median and a 10% trimmed mean. Both versions 
of the Brown-Forsythe tests have proven to be as robust as the Levene’s test against non-
normality. The results of the Brown-Forsythe tests are presented in an Appendix. 
In contrast to Barth et al. (1995b) and Hodder et al (2006), the length and dates of the 
time intervals vary to account for economic and financial differences (e.g. market interest 
rates) in the intervals that influence the variances of net income, other comprehensive 
income and comprehensive income. In total, six different time intervals are chosen for 
the analysis of equality of variance:  
1) 1994 until 2013  
2) 1994 until 2000, 
3) 2001 until 2013, 
4) 2001 until 2006  
5) 2007 until 2013, 
6) 2009 until 2013. 
The dates and length of the six observation periods are chosen as followed: in 1994, SFAS 
No. 107 required banks to disclose fair values in the footnotes. In 2001, comprehensive 
income was officially introduced with SFAS No. 130 becoming effective. Thus, the 
whole observation period between 1994 and 2013 is split between 1994 to 2000 and 2001 
to 2013. Another cut-off date is the start of the global financial crisis in 2007, so that the 
fourth observation period is between 2001 and 2006, which does not include the financial 
crisis, while the fifth observation period between 2007 and 2013 does. The last 
observation period is chosen to cover only the aftermath of the global financial crisis from 
2009 to 2013. 
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In order to analyse the correlation between net income and other comprehensive income 
the Pearson correlation coefficient is computed for each bank over the six different 
observation periods mentioned above. The Pearson correlation coefficient 𝑟 is formally 
defined as: 
 𝑟 = ∑ (𝑥𝑖 − ?̅?)𝑛𝑖=1 (𝑦𝑖 − ?̅?)√[∑ (𝑥𝑖 − ?̅?)2𝑛𝑖=1 ][∑ (𝑦𝑖 − ?̅?)2𝑛𝑖=1 ] (38) 
where 𝑥𝑖 and 𝑦𝑖 are the ith realisation of net income and other comprehensive income, 
respectively, while ?̅? and ?̅? are the respective means of net income and other 
comprehensive income. The Pearson correlation coefficient is standardised between -1 




4.2 Analysing the Value Relevance of Accounting Variables 
This Section outlines the approaches chosen to analyse the value relevance of accounting 
variables in the long- and short-run. Starting off with the multiplicative market-
accounting model by Falta and Willett (2013) and taking the logarithms of the variables 
(see Chapter 3.2.3), the analyses are run on additive linear models which are estimated 
based on ordinary least squares (OLS). First, the cross-sectional analysis used to examine 
the value relevance of net income and other comprehensive income in the long-run is 
explained. Second, details of the estimation of a single variable market on book value 
model provided, linking to the estimation details of the third, multivariable type of model. 
4.2.1 Cross-Sectional Analysis of the Value Relevance in the Long-Run 
This section describes the approach used to analyse the long-run value relevance of net 
income and other comprehensive income following the method of Clout and Willett 
(2016) and Lubberink and Willett (2017). The models contain all variables considered for 
theoretical reasons to be relevant for market value, as well as net income and other 
comprehensive income, to reduce the possibility of bias and inconsistency in the estimates 
of the elasticities. For ease of readability and a better understanding of the estimation 
approach chosen, Equation (26) is reproduced in the following: 
 𝑚𝑘𝑣𝑙𝑖,𝑡 = 𝛽0,𝑡 + 𝛽𝑖,1,𝑡𝑏𝑘𝑣𝑙1 + 𝛽𝑖,2,𝑡𝑛𝑖𝑡 + 𝛽𝑖,3,𝑡𝑜𝑐𝑖𝑡 + 𝛽𝑖,4,𝑡𝑜𝑐𝑎𝑡 + 𝜔𝑖,𝑡 (26) 
In theory, if the market value is co-integrated with the regressors in Equation (5), then the 
four coefficients 𝛽𝑖,1,𝑡, 𝛽𝑖,2,𝑡, 𝛽𝑖,3,𝑡, and 𝛽𝑖,4,𝑡 measure the long-run elasticities of the 
relevant explanatory variables to market value in a cross-sectional setting (Madsen 2005). 
The parameters in Equation (5) are estimated with OLS in the cross-section. For every 
time period (quarterly and yearly), the market-accounting models are based on the 
available bank observations. The model is estimated using logarithms of the variables. 
The coefficients are interpreted as elasticities. In theory, the sum of the elasticities should 




4.2.2 Time-Series Analysis of the Market-and Book Value in the Short- and 
Long-Run 
As cross-sectional analysis does not allow for assessing causal effects between market 
and accounting values, an error correction model is used to estimate any lagged effects 
evident in the data and, in particular, short and long-run effects of the accounting variables 
on returns. (Keele and DeBoef 2008). This dynamic analysis of the short- and long-run 
value relevance of book value is grounded in an autoregressive distributed lag model and 
the reparameterisation of it into an error correction model (Ericsson and MacKinnon 
2002). Equation (28) in Chapter 3.3.4, shown below for ease of readership, represents the 
error correction model of the relationship between market- and book value over time. 
 
∆𝑚𝑘𝑣𝑙𝑖,𝑡 =  𝛽𝑖,1,𝑡∆𝑏𝑘𝑣𝑙𝑡 − 𝜆(𝑚𝑘𝑣𝑙𝑖,𝑡−1 − ζ𝑖,𝑡 − 𝜑𝑖,𝑡−1𝑏𝑘𝑣𝑙𝑡−1)+ 𝜔𝑖,𝑡 (28) 
Following the Pesaran–Smith method of panel estimation, the model in Equation (28) is 
estimated in three stages. The first two stages are similar to the Engle-Granger two stage 
approach (Engle and Granger 1987), whereby in the first step the static long-run of the 
relationship between market- and book value is computed (see the parentheses in 
Equation (28)). The resulting residuals are then used in the second step to compute the 
short-run relationship between market- and book value. Finally, the estimated short- and 
long-run estimates together with the estimated error correction terms are averaged across 
the banks to arrive at a panel estimation of the coefficients (Pesaran and Smith 1995). 
4.2.3 Multivariable Error Correction Model 
A multivariable error correction model, regressing market returns on the fundamental 
accounting variables of changes in book value, net income, other comprehensive income, 
common dividends and other capital changes and an error correction term based on these 
variables is estimated. The estimated model is derived in Chapter 3.3.4 and, again for ease 
of readability, the multivariable model is reproduced in Equation (31): 
 ∆𝑚𝑘𝑣𝑙𝑖,𝑡 =  𝛽𝑖,1,𝑡∆𝑏𝑘𝑣𝑙_1 + 𝛽𝑖,3,𝑡∆𝑛𝑖𝑡 + 𝛽𝑖,5,𝑡∆𝑜𝑐𝑖𝑡 + 𝛽𝑖,7,𝑡∆𝑜𝑐𝑎𝑡− 𝜆(𝑚𝑘𝑣𝑙𝑖,𝑡−1 − 𝜁𝑖,𝑡 − 𝜑𝑖,𝑡−1𝑏𝑘𝑣𝑙_1𝑡−1 − 𝜏𝑖,𝑡−1𝑛𝑖𝑡−1− 𝛿𝑖,𝑡−1𝑜𝑐𝑖𝑡−1 − 𝛾𝑖,𝑡−1𝑜𝑐𝑎𝑡−1) + 𝜔𝑖,𝑡 (31) 
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Since the number of parameters has a great impact on the degrees of freedom on the 
estimation of a model and consequently on the consistency and unbiasedness of the 
estimators, the estimation approach of this previous chapter is less suitable for the 
multivariable model. Instead, a new estimation approach is chosen which implicitly 
follows the logic of the Fama-MacBeth (1973) method. Like in the first step of the Engle-
Granger two step approaches, the static long-run is estimated in a time-series regression 
of individual banks. In contrast to Engle-Granger, however, the second step estimates the 
short-run coefficients and the error correction term by running a cross-sectional 
regression using the results of static long-run estimation. 
The multivariable model is a reparamterisation of the single variable model under the 
assumption of the long-run relationship between market and book value. Even though the 
main interest is in the relative behaviours of net income and other comprehensive income 
based on the influence of fair values on their respective measures, the inclusion of the 
remaining accounting variables make up equity book value is crucial to the accuracy of 
estimation. If those accounting variables are not explicitly controlled for, then a 
correlated, omitted variable problem would cause the estimates of the elasticities on net 
income and other comprehensive income to be biased and inconsistent. This matter would 
be caused by autocorrelation since a critical part of the factors explaining the relationship 




4.3 Analysing the Risk Relevance of Net Income and Other Comprehensive 
Income 
This Section describes the estimation of risk premium measures related to the growth in 
book value, book returns (net income to book value), dividends to book ratio and the 
elasticities on the accounting variables. The risk assessment is based upon the analysis of 
the market to book ratio in Lubberink and Willett (2017) and the estimation follows a 
mathematical model in which the interpretation of risk is driven by empirical observation 
of patterns in the data (Clout et al., 2016). 
The relevance of net income and other comprehensive income to the assessment of risk 
is examined using the decomposition of the market-book ratio proposed by Lubberink 
and Willett’s (2017). Based on the long-run component of the multiplicative model shown 
above in Equation (26), the market-book ratio can be decomposed as previously shown 
in Equation (29). 
 𝑀𝐾𝑉𝐿𝐵𝐾𝑉𝐿 ≅ (∏|𝑟|𝑖𝑖𝑖 ) |𝐵𝐾𝑉𝐿|∑𝑖−1 (29) 
With 𝑟𝑖 representing the accounting ratios |𝐴𝑖 𝐵𝐾𝑉𝐿|⁄ , 𝐴𝑖 representing one of the four 
accounting variables in (19) and 𝛽𝑖 the elasticities on the relevant accounting variable, 





5 Data Selection and Data Sources 
The sample data are drawn from three different sources: FR Y-9C reports, Compustat 
database (SIC codes between and including 6200 and 6399), and SEC filings (10Q and 
10K filings). All three data sources were used to compile six datasets for the volatility, 
cross-sectional and time-series analyses. Table 4 presents the sample size, length of 
observation periods and time intervals of the six datasets. 
Table 4: Sample size, length of observation periods and time intervals of datasets. 
Type of Analysis Sample Size Period Time Interval 
Volatility 186 banks 1986Q3 – 2013Q4 Quarterly 
Cross-Sectional 
1020 banks with 30,090 observations 1986Q3 – 2013Q4 Quarterly 
1007 banks with 9,754 observations 1986 – 2013 Yearly 
13016 observations 1986 - 2013 Yearly 
Time-series 
34 banks with 110 observations each 1986Q3 – 2013Q4 Quarterly 
34 banks with 28 observations each 1986 – 2013 Yearly 
The Compustat database was accessed through CRSPSift to gather the financial market 
information, i.e. common shares outstanding and closing share price, and to compute the 
market value of the BHCs. All the financial accounting information needed for the 
analyses was collected from the FR Y-9C reports; the 10K/ 10Q filings were used to 
manually fill missing values or to cross-validate data. From the financial accounting 
information, net income, other comprehensive income, comprehensive income, equity 
capital at the beginning and end of the period (aka book value), and “other capital 
adjustment” variables were computed. The last variable included net investments such as 
dividends paid or sales of preferred and common stocks. The following chapters outline 
the data selection process and data sources used in greater depth. Compilation of the 6 
datasets is discussed first. 
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5.1 Data Set Compilation of FRY-9C datasets  
The starting point of the data collection was the 111 FR Y-9C raw datasets that include 
the quarterly filings of BHCs over the observation period between the second quarter 
1986 and the fourth quarter 2013. Each of the FR Y-9C datasets was manually inspected 
to ensure the required data for the desired variables was provided. In all FR Y-9C datasets, 
a varying number of BHCs did not provide the information for total assets and were 
subsequently removed from the datasets and corresponding analyses. To keep the final 
dataset manageable, and since the number of variables in the raw datasets range from 
1450 (1986 Q2) to 2290 (2013 Q4), all non-financial accounting data in the FR Y-9C 
datasets was excluded. In the next step, the 111 FR Y-9C datasets covering the 
observation period were merged into a single dataset using the software package STATA 
12.1. The master dataset contained the financial accounting information of 4796 BHCs 
and was the starting point for the selection of the datasets used for the volatility analyses, 
cross-sectional and time-series analyses. 
For the volatility analyses, two datasets were compiled containing the data for net income, 
other comprehensive income, and comprehensive income. One dataset covered the 
observation period from 2001Q1 to 2013Q4 with 550 sample banks, while the other 
ranged from 1986Q3 to 2013Q4 with a sample of 186 banks. Both datasets were compiled 
based on inclusion of BHCs with complete datasets for the respective time periods.  
Preceding the compilation of the datasets for the cross-sectional analyses, the FR Y-9C 
data from the master file was merged with the Compustat data for common shares 
outstanding, and closing share price. To merge the FR Y-9C and Compustat data, the 
unique identifiers (RSSD9001 and PERMCO49) of the two databases were matched using 
a list provided by the Federal Reserve Bank of New York. In its current version50, the list 
offers matches for 1314 banks.  
After matching the FR Y-9C and Compustat data, compiling the quarterly and yearly 
datasets for the cross-sectional samples proceeded by dropping every observation with 
missing values for common shares outstanding, and closing share prices. A second step 
                                                 
49 The PERMCO is a unique permanent company identification number. It is not included in the original 
Compustat database, but is assigned by CRSP to all companies, and is permanent regardless of name 
changes. 
50 As of 4th December 2014: http://www.newyorkfed.org/research/banking_research/datasets.html  
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for the quarterly dataset required taking the differences of all income variables between 
the four quarters, except for the fourth and first quarter. This step was necessary because 
the income data were on a calendar-year-to-date basis. The same procedure was applied 
to compile the time-series datasets. In total, 1020 banks with 39,030 observations were 
included in the quarterly cross-sectional dataset; the yearly dataset comprised 1007 banks 
with 9,754 observations. 
Only BHCs with complete data for the observation period from 1986Q2 to 2013Q4 were 
considered when compiling the datasets for the time series analyses.51 For reasons 
including mergers, acquisitions or bankruptcy, a large number of BHCs did not provide 
information over the whole observation period.52 For example, 57 banks reported quarter 
of information detailed in the master dataset. As such, the number of BHCs in the dataset 
was reduced to 186 banks53. 
After matching the RSSD9001 identification numbers with the PERMCOs, 104 banks 
were left for merging the FR Y-9C with the Compustat data. The final time-series datasets 
consisted of 34 BHCs after eliminating banks with missing values for common shares 
outstanding, and stock prices. Table 5 lists the 34 BHCs including information about their 
RSSD9001 number, bank name, institution type, city, state, and the number of 
acquisitions conducted by each bank until the fourth quarter 2014. 
                                                 
51 The necessary number of data points in time-series analysis is controversial. Box et al. (1994), for 
example, suggested that a minimum of 50 observations per time-series was acceptable with 100 
observations being preferable. However, the literature is ambiguous about the minimum sample size for 
time-series models. In theory two or three data points are enough to make a forecast, but in practice 
empirical data are characterised by random variation which affects the accuracy of the forecast (Hyndman 
and Kostenko, 2007). The financial accounting data used in this thesis show greater random variation 
making it essential to aim for a sample size that has as many data points as possible to ensure accurate 
modelling. 
52 Part of the process was checking if banks stopped reporting financial accounting figures over a couple of 
periods. 
53 These 186 banks are the same as used for the volatility testing. 
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Table 5: Detailed information of the 34 BHC's in the sample over the observation period from 1986 Q2 to 2013 Q4 
RSSD9001 Bank Name Institution Type City State Acquisitions until 
2013Q4 
1023239 Merchants Bancshares, Inc. Bank Holding Company South Burlington Vermont 0 
1025309 Bank of Hawaii Corporation Bank Holding Company Honolulu Hawaii 1 
1025541 Westamerica Bancorporation Bank Holding Company San Rafael California 6 
1027004 Zions Bancorporation 
Financial Holding Company-
Domestic 
Salt Lake City Utah 20 
1037003 M&T Bank Corporation 
Financial Holding Company-
Domestic 
Buffalo New York 2 
1039502 JPMorgan Chase & Co 
Financial Holding Company-
Domestic 
New York City New York 6 
1048812 Arrow Financial Corporation Bank Holding Company Glen Falls New York 0 
1048867 Community Bank System, Inc. Bank Holding Company Dewitt New York 7 
1049341 Commerce Bancshares, Inc. Bank Holding Company Kansas City Missouri 5 
1049828 UMB Financial Corporation 
Financial Holding Company-
Domestic 




Cleveland Ohio 18 
1068191 Huntington Bancshares Incorporated 
Financial Holding Company-
Domestic 
Columbus Ohio 12 
1070345 Fifth Third Bancorp 
Financial Holding Company-
Domestic 
Cincinnati Ohio 17 
1070804 FirstMerit Corporation Bank Holding Company Akron Ohio 5 
1071276 First Financial Bancorp. Bank Holding Company Cincinnati Ohio 9 
1073757 Bank of America Corporation 
Financial Holding Company-
Domestic 
Charlotte North Carolina 11 
1076002 NewBridge Bancorp Bank Holding Company Greensboro North Carolina 1 
1079562 Trustmark Corporation Bank Holding Company Jackson Mississippi 7 
1085013 Seacoast Banking Corporation of Florida Bank Holding Company Stuart Florida 3 
1094640 First Horizon National Corporation 
Financial Holding Company-
Domestic 
Memphis Tennessee 4 
1094828 Simmons First National Corporation 
Financial Holding Company-
Domestic 




Table 5 (Continued) 
Bank ID Bank Name Institution Type City State Acquisitions until 
2013Q4 




1102367 Cullen/Frost Bankers, Inc. Financial Holding Company-
Domestic 
San Antonio Texas 
5 




1117026 National Penn Bancshares, Inc. Bank Holding Company Allentown Pennsylvania 3 




1117316 AmeriServ Financial, Inc. Bank Holding Company Johnstown Pennsylvania 0 




1120754 Wells Fargo & Company 
Financial Holding Company-
Domestic 
San Francisco California 38 
1131787 SunTrust Banks, Inc. 
Financial Holding Company-
Domestic 
Atlanta Georgia 3 
1199602 1st Source Corporation Bank Holding Company South Bend India 4 
1199611 Northern Trust Corporation 
Financial Holding Company-
Domestic 
Chicago Illinios 2 
1199844 Comerica Incorporated 
Financial Holding Company-
Domestic 
Dallas Texas 7 







When the FR Y-9C data were downloaded from the Federal Reserve Bank of Chicago 
website, they were in raw form and needed to be organised. The data organisation 
concerned two major points. Firstly, alterations in prudential regulations (e.g. BASEL) 
and financial accounting standards caused the data structure in the FR Y-9C reports to 
change over time. To use the data for the analyses, they need to be consistent over the 
observation period. Secondly, the data in the income statement and in the statement of 
changes in the equity capital was stored on a calendar year-to-date basis. To run the 
quarterly analyses, the data need to be adjusted. The following two subsections outline 
the approach taken to reorganise the structure of the data as downloaded. 
5.1.1 Data Structure and Organisation 
The balance sheet, income statement, and statement of changes in equity capital were 
subject to structural changes in the FR Y-9C data over the observation period from 
1986Q2 to 2013Q4. Of particular interest were changes in the data structure 
corresponding to the effectiveness of financial accounting standards, in direct or indirect 
relation to fair value accounting. Table 6 lists financial accounting standards that became 
effective within the observation period between 1986Q2 and 2013Q4 and had an impact 





Table 6: Number, title and date of effectiveness of financial accounting standards between 1986 and 2011. 
 
To ensure the size of the data was manageable, three steps were taken creating a consistent 
and coherent data structure: 1) identification of the start and end dates of variables; 2) 
verification of variables being successors or predecessors of other variables; and 3) 
linking of related variables to create a consistent time-series.  
To attain all the variables for the whole observation period, including identifying all the 
reported variables, FR Y-9C reporting forms and instruction manuals were used. Data 
from the FR Y-9C reporting forms, which were only released starting from the 2nd quarter 
of 1996, were completed using supplemental information from the Micro Data Reference 
Manual54 and the Code of Federal Regulations of the United States55. The former contains 
                                                 
54 The Micro Data Reference Manual is an online manual provided by the Federal Reserve Board. The 
manual can be found here: http://www.federalreserve.gov/apps/mdrm/data-dictionary  
55 Every year, the Federal Register publishes the Code of Federal Regulations of the United States which 
includes the codification of the general and permanent and rules of the federal government of the United 
States. The code is divided into 50 titles; title 12 is about banks and banking. To complete the data structure 
of the FR Y-9C statements, the 1992 version of the code of federal regulations title 12, part 11, sections 
931 and 932 were used. 
Accounting Standard Title Date of Effectiveness
SFAS No. 89 Financial Reporting and Changing Prices December 2, 1986
SFAS No. 105
Disclosure of Information about Financial Instruments with Off-Balance-Sheet Risk and 
Financial Instruments with Concentrations of Credit Risk 
June 15, 1990
SFAS No. 107 Disclosures about Fair Value of Financial Instruments December 15, 1992
SFAS No. 114
Accounting by Creditors for Impairment of a Loan—an amendment of FASB Statements 
No. 5 and 15 
December 15, 1994
SFAS No. 115 Accounting for Certain Investments in Debt and Equity Securities December 15, 1993
SFAS No. 119
Disclosure about Derivative Financial Instruments and Fair Value of Financial 
Instruments 
December 15, 1994
SFAS No. 130 Reporting Comprehensive Income December 15, 1997
SFAS No. 133 Accounting for Derivative Instruments and Hedging Activities June 15, 2000
SFAS No. 138
Accounting for Certain Derivative Instruments and Certain Hedging Activities-an 
amendment of FASB Statement No. 133 
June 15, 2000
SFAS No. 140
Accounting for Transfers and Servicing of Financial Assets and Extinguishments of 
Liabilities-a replacement of FASB Statement No. 125 
December 15, 2000
SFAS No. 142 Goodwill and Other Intangible Assets June 30, 2001
SFAS No. 149 Amendment of Statement 133 on Derivative Instruments and Hedging Activities June 30, 2003
SFAS No. 155
Accounting for Certain Hybrid Financial Instruments—an amendment of FASB 
Statements No. 133 and 140 
September 15, 2006
SFAS No. 156 Accounting for Servicing of Financial Assets—an amendment of FASB Statement No. 140 September 15, 2006
SFAS No. 157 Fair Value Measurements November 15, 2007
SFAS No. 159
The Fair Value Option for Financial Assets and Financial Liabilities—Including an 
amendment of FASB Statement No. 115 
November 15, 2007
SFAS No. 161
Disclosures about Derivative Instruments and Hedging Activities—an amendment of 
FASB Statement No. 133 
November 15, 2008
SFAS No. 168 / 
ASC 150
The FASB Accounting Standards Codification® and the Hierarchy of Generally Accepted 
Accounting Principles—a replacement of FASB Statement No. 162 
September 15, 2009
ASC 820




Fair Value Measurements and Disclosures (Topic 820): Investments in Certain Entities 
That Calculate Net Asset Value per Share (or Its Equivalent)
September 15, 2009
ASC 820
Fair Value Measurements and Disclosures (Topic 820): Improving Disclosures about Fair 
Value Measurements
December 15, 2009/ 2010
ASC 820
Fair Value Measurement (Topic 820): Amendments to Achieve Common Fair Value 






the information about the variable ID, and the variable name, as well as start and end 
dates. 
Results of the data organisation are shown in Figure 2 which is an excerpt from the design 
template of the income statements between 1999 and 2001. A dotted line signals that a 
variable does not exist in the specified quarter. The prefix, together with the four digits, 
represents the ID used for variables in the FR Y9C reports while the variable ID (e.g. 
NonIntInc21) is an internal code used for the data organisation. Variables highlighted in 
black are the sum of the corresponding positions above. It was possible to compensate for 
breaks in the data structure, and to ensure consistency in the data over time, by 
accumulating other variables.  
 
Figure 2: Example of the data structure in the income statement between 1999 and 2001. 
5.1.2 Data Preparation 
The income statement and statement of changes in equity capital were reported on a 
calendar year-to-date basis meaning the data reported in the second quarter, for example, 
represents the amount earned up to the second quarter. The amount solely earned in the 
second quarter, however, is the difference between the second quarter and first quarter. 
The data for the third and fourth quarter were therefore calculated accordingly. The 




     c. Trading revenue
 c.1. Trading gains (losses) and fees from foreign exchange transactions NonIntInc21 BHCK ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----
     c.2. Non interest income on other gains (losses) and fees from trading 
            assets& liabilities
NonIntInc4
BHCK
----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----
     c.3. Trading revenue NonIntInc5 BHCK A220 A220 A220 A220 A220 A220 A220 A220 A220 A220 A220 A220
Total Trading Revenue NonIntInc22
     d.1 Other foreign transaction gains (losses) (1996Q1 - 19996Q4) NonIntInc11 BHCK ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----
     d.2 Insurance commissions and fees (until 2002Q4) NonIntInc15 BHCK ----- B494 B494 B494 B494
          (1) Underwriting income from insurance and reinsurance activities (since 
               2003Q1)
NonIntInc16 BHCK ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----
          (2) Income from other insurance activities (since 2003Q1) NonIntInc17 BHCK ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----
     d.3 (1) Investment banking, advisory, and underwriting fees and 
                commissions (since 2007, earlier version since 2001Q1)
NotIntInc18 BHCK ----- ----- ----- ----- ----- ----- ----- ----- B490 B490 B490 B490
          (2) Fees and commissions from securities brokerage (since 2007Q1) NonIntInc19 BHCK ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----
          (3) Fees and commissions from annuity sales (2007Q1) NonIntInc20 BHCK ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----
     e. Venture capital revenue (since 2001Q1) NonIntInc12 BHCK ----- ----- ----- ----- ----- ----- ----- ----- B491 B491 B491 B491
     f.  Net servicing fees (since 2001Q1) NonIntInc13 BHCK ----- ----- ----- ----- ----- ----- ----- ----- B492 B492 B492 B492
     g. Net securitization income (since 2001Q1) NonIntInc14 BHCK ----- ----- ----- ----- ----- ----- ----- ----- B493 B493 B493 B493
     h. Net gains (losses) on sales of loans and leases (since 1994Q1) NonIntInc8 BHCK ----- ----- ----- ----- ----- ----- ----- ----- 8560 8560 8560 8560
     i.  Net gains (losses) on sales of other real estate owned (since 1994Q1) NonIntInc9 BHCK ----- ----- ----- ----- ----- ----- ----- ----- 8561 8561 8561 8561
     j.  Net gains (losses) on sales of other assets (excluding securities) (since 
        2001Q1)
NonIntInc10 BHCK ----- ----- ----- ----- ----- ----- ----- ----- B496 B496 B496 B496
     k. Other noninterest income NonIntInc6 BHCK 4078 4078 4078 4078 4078 4078 4078 4078 B497 B497 B497 B497
     l. Total noninterest income (sum of items 5.a through 5.l) NonIntInc7 4079 4079 4079 4079 4079 4079 4079 4079 4079 4079 4079 4079
6.a. Gains (losses) on securities not held in trading accounts RGLNOTRAD BHCK ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----
   b. Realized gains (losses) on held-to-maturity securities (since 1994Q1) RGLHTM BHCK 3521 3521 3521 3521 3521 3521 3521 3521 3521 3521 3521 3521






following paragraphs outline the conversion of the data reported in the statement of the 
change in equity capital. 
Figure 3 shows the section of the FR Y-9C reporting form reporting changes in equity 
capital as of 31st of December 2013. Over the 28-year observation period, the general 
structure of the statement did not change, starting with the total equity capital reported at 
the end of the previous calendar and, if necessary, restated due to changes in accounting 
principles or corrections of material accounting errors. The (restated) total equity capital 
then increased or decreased with changes in equity during the reporting period. Any 
change in equity related back to either an owner or non-owner source. In the non-owner 
case, total equity capital increased from value added in business activities (net income) 
and non-business activities (other comprehensive income).56 Owner related sources were 
investments or disinvestments from shareholders. Sales of common, preferred, and 
treasury stocks increased the equity capital while purchases of treasury stock and cash 
dividend payments to (common and preferred) shareholders decreased the equity capital. 
At the end of adding and subtracting the flows of equity, one can calculate the total equity 
capital for the current period. 
                                                 
56 The classification of value added in business activities and other activities is not common. Penman 
(2009), for example, considers comprehensive income as purely the result of business activities. Following 
the concept of Edwards and Bell (1961), however, it seems reasonable to stress the difference in sources 
for comprehensive income. Net income is the result of operating activities, while other comprehensive 







Figure 3: Schedule HI-A - Changes in Holding Company Equity Capital in the FR Y-9C reporting form as of 
31st December 2013. 
Examining the section about change in equity capital in greater detail over the selected 
observation period, one notes that the composition of variables has undergone several 
amendments. These amendments refer to alterations in US GAAP, such as the 
requirements of SFAS No. 130 to report and display comprehensive income and its 
components in the financial statement (starting from the end of 1997). SFAS No. 130 
offered three options to report comprehensive income; one of which allowed present net 
income and other comprehensive income in the statement of change in equity capital to 
be determined. Those amendments necessitated adjusting the composition of the 
statement of changes in equity capital over the observation period, that is, variables need 






Figure 4: Example of the data structure in the statement of equity changes between 1999 and 2001. 
Figure 4 presents an excerpt of the design template used to create the time-series for the 
changes in equity capital. For the most part, the template is based on the statement of 
changes in equity capital (see Figure 3), but accommodates variables that have ceased to 
exist. The start and end dates of the variables assisted in tracing when various variables 
were reported. For the five variables with subcategories57, only the top category (like 
other comprehensive income) was used in the analysis. If the top category did not exist 
before or after a certain date, the subcategories were used to compute the top category. 
For example, for the years before other comprehensive income was separately reported, 
i.e. before 2001, the variable is computed from four other variables: Change in net 
unrealised holding gains (losses) on available-for-sale securities, change in accumulated 
net gains (losses) on cash flow hedges, change in net unrealised loss on marketable equity 
securities, and foreign currency translation adjustments.  
After the time-series data were compiled, it required further work to be reorganised 
because the data are reported on a calendar year-to-date basis. That is, the data for the 
                                                 
57 Those five variables are ‘Cumulative effect of changes in accounting principles and corrections of 
material accounting errors’, ‘Sale of perpetual preferred stock’, ‘Sale of common stock’, ‘Cash dividends 
declared on perpetual preferred stock’, and ‘Other comprehensive income’. 
Variable ID Prefix Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
1. Total holding company equity capital most recently reported for the end of 
     previous calendar year (i.e., after adjustments from amended Reports of Income)
ChEQ1 BHCK 3217 3217 3217 3217 3217 3217 3217 3217 3217 3217 3217 3217
2. Cumulative effect of changes in accounting principles and corrections of material 
     accounting errors
ChEQ2 BHCK ----- ----- ----- ----- ----- ----- ----- ----- B507 B507 B507 B507
a. Cumulative effect of changes in accounting principles from prior years ChEQ3 BHCK 4411 4411 4411 4411 4411 4411 4411 4411 ----- ----- ----- -----
b. Corrections of material accounting errors from prior years ChEQ4 BHCK 4412 4412 4412 4412 4412 4412 4412 4412 ----- ----- ----- -----
Total Cumulative effect of changes ChEQ5
3. Net income (loss) attributable to holding company ChEQ6 BHCK 4340 4340 4340 4340 4340 4340 4340 4340 4340 4340 4340 4340
4. Sale of perpetual preferred stock (excluding treasury stock transactions): ChEQ7 BHCK ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----
     a. Sale of perpetual preferred stock, gross ChEQ8 BHCK 3577 3577 3577 3577 3577 3577 3577 3577 3577 3577 3577 3577
     b. Conversion or retirement of perpetual preferred stock ChEQ9 BHCK 3578 3578 3578 3578 3578 3578 3578 3578 3578 3578 3578 3578
Sale of perpetual preferred stock - Total ChEQ10
5. Sale of common stock: ChEQ11 BHCK ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----
     a. Sale of common stock, gross ChEQ12 BHCK 3579 3579 3579 3579 3579 3579 3579 3579 3579 3579 3579 3579
     b. Conversion or retirement of common stock ChEQ13 BHCK 3580 3580 3580 3580 3580 3580 3580 3580 3580 3580 3580 3580
Sale of common stock - Total ChEQ14
6. Sale of treasury stock ChEQ15 BHCK 4782 4782 4782 4782 4782 4782 4782 4782 4782 4782 4782 4782
7. LESS: Purchase of treasury stock ChEQ16 BHCK 4783 4783 4783 4783 4783 4783 4783 4783 4783 4783 4783 4783
8 Changes incident to business combinations, net ChEQ17 BHCK 4356 4356 4356 4356 4356 4356 4356 4356 4356 4356 4356 4356
9. LESS: Cash dividends declared on preferred stock ChEQ18 BHCK 4598 4598 4598 4598 4598 4598 4598 4598 4598 4598 4598 4598
10 LESS: Cash dividends declared on common stock ChEQ19 BHCK 4460 4460 4460 4460 4460 4460 4460 4460 4460 4460 4460 4460
11. LESS: Cash dividends declared on limited-life preferred stock ChEQ20 BHCK ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----
12. Change in net unrealized holding loss on marketable equity securities ChEQ21 BHCK ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----
13. Other comprehensive income ChEQ22 BHCK ----- ----- ----- ----- ----- ----- ----- ----- B511 B511 B511 B511
      a. Change in net unrealized holding gains (losses) on available-for-sale securities ChEQ23 BHCK 8433 8433 8433 8433 8433 8433 8433 8433 ----- ----- ----- -----
      b. Change in accumulated net gains (losses) on cash flow hedges ChEQ24 BHCK 4574 4574 4574 4574 4574 4574 4574 4574 ----- ----- ----- -----
      c. Foreign currency translation adjustments ChEQ25 BHCK 4414 4414 4414 4414 4414 4414 4414 4414 ----- ----- ----- -----
Other comprehensive income - Total ChEQ26
14. Change in the offsetting debit to the liability for Employee Stock Ownership Plan 
       (ESOP) debt guaranteed by the holding company
ChEQ27 BHCK 4591 4591 4591 4591 4591 4591 4591 4591 4591 4591 4591 4591
15. Other adjustments to equity capital (not included above) ChEQ28 BHCK 3581 3581 3581 3581 3581 3581 3581 3581 3581 3581 3581 3581






second, third and fourth quarter constituted the net changes from the fourth quarter of the 
previous year. To use the quarterly data for the time-series analysis, the data had to be 
adjusted to represent the change from one quarter to another. By determining the 
difference between quarters (except for the period between fourth quarter and the first 
quarter of the following year), the original statement data related to changes in equity 
capital could be adjusted. 
As a control, the difference between the total equity capital reported at the end of each 
quarter and the sum of the 13 variables were computed. In the case of 87 out of the 3740 
quarters58, the total equity capital did not match the sum. The inconsistency in the data 
originated from the difference between the total equity capital reported in the 4th quarter 
of the previous year and the total equity capital reported in the following quarters. After 
going over the individual annual reports of the relevant BHCs59, three main reasons for 
the inconsistencies were identified: mergers and acquisitions, restatements or revisions of 
accounting treatments, and technical mistakes in rounding the data values.  
Mergers and acquisitions explained the majority of inconsistencies. The most prominent 
example is the acquisition of Chase Manhattan Bank by Chemical Banking Corporation 
forming the Chase Manhattan Corporation in July 1996 and later JP Morgan Chase & Co. 
As a consequence of the acquisition, Chemical Banking Corporation restated its financial 
report for the first quarter of 1996 incorporating the total equity capital of Chase 
Manhattan Bank, thus at the beginning total equity capital in the first quarter of 1996 did 
not match the ending total equity capital of the fourth quarter of 1995. 
Restatements or revisions of accounting treatments accounted for the minority of the 
inconsistencies. Usually, changes in accounting principles or corrections of material 
accounting errors are factored in by adjusting the total equity capital of the previous 
calendar year (see Figure 3) before continuing to calculate the change in total equity 
capital for the current quarter. In cases in which the restatements comprise more than one 
                                                 
58 The 87 non-matching quarters spread over 23 of the 34 BHCs. 
59 From the 87 non-matching quarters, 38 quarters are between the third quarter of 1986 and second quarter 
of 1992. For those 38 quarters, the annual reports are not publicly available on the Internet. To overcome 
this access problem, the stockholders’ equity capital data available on Compustat via CRSPSift is used to 
cross check the FR Y-9C data. In some cases such as the Community Bank System Inc., even Compustat 





period, these adjustments are seemingly not included. Bank of America Corporation, for 
example, restated its financial statements for the years 2003 and 2004, for the quarters in 
2004 and 2005, as a consequence of reviewing its accounting treatment of hedging 
activities regulated under SFAS No. 133.60 
It was not possible to immaculately identify the exact causes of data inaccuracies in the 
range of thousands of US dollar. One reasonable explanation for these inaccuracies is 
rounding mistakes when the financial statement was submitted in the FR Y-9C reports. 
Note that Compustat, the actual 10-K and 10-Q filings, report the data in millions of US 
dollars, while the FR Y-9C forms require banks to submit data thousands of US dollars. 
A variable was created to correct for the differences between the reported and computed 
total equity capital in the quarterly adjusted data set. This variable inherited the data from 
the control variable previously computed and was added to the total equity capital for the 
previous quarter. With this adjustment, a new dataset with the corrected quarterly adjusted 
data was generated. In the course of the time-series analyses, the quarterly adjusted 
dataset and its corrected version were used to see if the inconsistencies in the uncorrected 
dataset had an impact on the results. Despite its simplicity, the correction method is 
legitimate since the sources of the inconsistencies are identified for the majority of the 
cases. 
  
                                                 






5.2 Data Sources 
10K/Q filings and Compustat are common sources for financial accounting data in the 
finance and accounting research, while FR Y-9C reports have become more popular for 
bank-related research in the last 10 years. FR Y-9C reports are exclusively filed by banks 
which make them an extraordinary source of information. The following two subsections 
describe the special characteristics of the FR Y-9C reports and data, together with the 
application of this information with further data from the Federal Reserve Bank of 
Chicago and the Federal Financial Institutions Examination Council (FFIEC). 
5.2.1 FR Y9-C Reports  
A grand of the sample data originates from the regulatory consolidated financial 
statements (FR Y9-C Reports) of domestic bank holding companies (BHC), savings and 
loan holding companies (SLHC)61, and securities holding companies (SHC) on a 
consolidated basis in the U.S. For simplicity and to avoid confusion, the thesis refers to 
all institutions filing FR Y-9C reports as bank holding companies (BHCs). These reports 
must be submitted to the Federal Reserve System; the data is then administered by the 
financial reporting group of the Federal Reserve Bank of Chicago. This subdivision 
compiles the FR Y9-C Reports together with other reports to support the Federal Reserve 
System in its role as supervisor and regulator of monetary policy in the banking industry. 
FR Y9-C Reports are a collection of financial data, on a consolidated basis, including a 
balance sheet, an income statement, and detailed supporting schedules (including a 
schedule of off balance-sheet items)62. As of the last calendar day of the quarter, BHCs 
with total consolidated assets of $500 million or more have to file the report. The Federal 
Reserve System uses the information to assess and monitor the financial condition of bank 
holding companies, which may include parent, bank, and nonbank entities. Figure 5 
                                                 
61 Starting with the first quarter of 2012, the data of SLHCs became part of the FR Y-9C reporting, after 
the Dodd-Frank Act was enacted into law on July 21, 2010. Title III of the Dodd-Frank Act abolished the 
Office of Thrift Supervision (OTS) and transferred all its authorities related to SLHCs to the Federal 






(below) shows the line items that are required to be reported for the consolidated balance 
sheet and income instatement.63 
 
Figure 5: FR Y-9C Reporting Form for the 4th Quarter 2013. 
The FR Y-9C reports provided data from three of the four basic parts of a financial 
statement: the consolidated balance sheets, the consolidated income statements, and the 
stockholders’ equity change statement (also called changes in equity capital). The reports 
did not include cash flow statements. Except for the three basic parts of a financial 
statement, the reports provide further detailed information as shown in Figure 6. 
                                                 
63 If a BHC reaches a critical threshold, e.g. the size of trading assets exceeded US$ 2 million in any of the 
four preceding quarters, it has to provide more information for line items in the consolidated balance sheet 






Figure 6: Table of Content of the FR Y-9C Instruction Manual for the 4th Quarter 2013. 
The structure and content of the provided information in the FR Y-9C reports changed 
over the observed years. Some of these changes were the consequence of FR Y-9C reports 
adhering to US GAAP. Alterations in US GAAP resulted in changes in the FR Y-9C 
reports64. In turn, the adherence to US GAAP made the FR Y-9C reports a useful source 
for accounting data. The Federal Reserve Bank of New York has documentation about 
the changes that took place between 1999 and today65. 
                                                 
64 Changes in financial accounting standards are not the only reason for revisions of the FR Y-9C reports. 
The Federal Reserve Board explains on its website that “the content and structure of this report are 
frequently revised in consideration of developments in the banking industry and changes in supervisory, 
regulatory, and analytical needs.” For more information see:  
http://www.federalreserve.gov/apps/reportforms/reportdetail.aspx?sOoYJ+5BzDal8cbqnRxZRg== 





FR Y-9C data have some advantages over SEC filings66 and Compustat data67. The data 
are reported quarterly and in an untreated, raw form similar to the 10Q and 10K filings 
reported to the SEC. In contrast to SEC filings, the Federal Reserve Bank of Chicago 
gathers all the reported FR Y-9C data and creates a quarterly database reducing the 
amount of data collection required by analysts and researchers. Reports are published in 
a standardised format (see Figure 5) which guarantees that BHCs report the same piece 
of information; thus, it allows for comparability between bank data. SEC filings and 
Compustat do not provide such comparability. Since each SEC filing is individual to the 
reporting bank, and Compustat creates its database by adjusting these SEC filings to make 
them fit into its predefined data variables, data availability is a second advantage.  
While Compustat provides data for common accounting variables such as total assets, net 
income or stock holder equity, it does not provide the level of detail for financial assets 
and liabilities as FR Y-9C reports do; this added level of detail is necessary for the analyse 
of differences in the impact of fair values and historical costs. 68 Finally, banks are 
identified in the FR Y-9C data based on a unique code (RSSD9001) linked to the 
institution as long as it exists. This unique identifier allows tracing the history of the 
institution is terminated in cases of bankruptcy, merger or acquisition. In acquisitions, the 
acquiring BHC’s keep their RSSD9001 number, while the acquiree relinquishes theirs. 
5.2.2 Information about the Institution History, Mergers and Acquisitions 
One of the concerns with time-series analysis is the lack of data consistency over longer 
observation periods. Though it is not possible to fully guarantee a consistent time-series, 
FR Y-9C data enables tracking of the evolution of banks over time. The unique identifier 
(RSSD9001) is hereby used by linking it with data about the individual institution’s 
                                                 
66 The main provider for 10Q and 10K filings is the SEC which makes the data available on its website. If 
a bank is listed on the New York Stock Exchange, the 10Q and 10K filings can be obtained from its website. 
The reports are then optimised by Morningstar Document Research and are made available as Excel files. 
Using SEC filings as primary source comes with a shortcoming. Unless one has identified the banks of 
interest prior to the data collection, it is cumbersome to collect and organise the data for a great number of 
banks. With that in mind, the 10Q and 10K filings are very helpful in completing an existing dataset. 
67 Compustat is operated by Standard & Poors Capital IQ. The front end used to access the data was 
CRSPSift. 
68 Exceptions to the rule also apply to the data from FR Y-9C reports. Badertscher et al. (2012), for example, 
hand-collected other-than-temporary impairments charges on available-for-sale and held-to-maturity 
securities from 10Q and 10K SEC filings since FR Y-9C reports do not separate the other-than-temporary 





history, mergers and acquisitions which are made publicly available by the FFIEC and 
the Federal Reserve Bank of Chicago. 
The FFIEC stores historical records of every institution registered with the FFIEC. The 
examples of J.P. Morgan Chase & Co in Figure 7 through Figure 9 illustrate which 
information is available for any given financial institution. Figure 7 shows the three 
categories of information: Organisation Hierarchy, Institution History, and Institutions 
Acquired. The former allows retrieval of information about the hierarchical relationships 
between different institution types69 within a bank holding company. 
 
Figure 7: JPMorgan Chase & Co. example of the information made available by FFIEC.70 
 
Figure 8: JP Morgan Chase & Co. example of the information provided for the institution history.71 
                                                 
69 The list of institution types includes: Commercial Bank, Cooperative Bank, Credit Union, Edge/ 
Agreement Corporation, Financial Holding Company, Holding Company, Industrial Bank, Insurance Co. 
Broker/ Agent/ Underwriter, Nondepository Trust Company, Other Company, Savings Bank, Savings and 
Loan Association, Securities Broker/ Dealer/Underwriter, Farm Credit System Institution, and Savings and 
Loan Holding Company. 
70 
http://www.ffiec.gov/nicpubweb/nicweb/InstitutionProfile.aspx?parID_Rssd=1039502&parDT_END=99
991231 (accessed 30th November 2014). 
71 
http://www.ffiec.gov/nicpubweb/nicweb/InstitutionHistory.aspx?parID_RSSD=1039502&parDT_END=






Figure 9: JP Morgan Chase & Co. example of the information provided for the institutions acquired.72 
In the institution’s history (Figure 8), the FFIEC lists four relevant historical events: 
foundation of the bank, changes in the bank’s name, relocations of the head quarter, and 
changes in the institution type. The former two are of interest since they help trace 
irregularities relevant to the data preparation undertaken in Chapter 5.1. For example, JP 
Morgan Chase & Co. currently has the unique identifier 1039502, even though the 
RSSD9001 number was originally allocated to a different bank: Chemical New York 
Corporation. The relationship between the two banks becomes clear when one looks at 
the information from the ‘Institutions Acquired’ section in Figure 9. Here, the FFIEC lists 
the names of the acquired banks and acquisition dates. In the example, Chemical Banking 
Corporation concluded the acquisition of Chase Manhattan Corporation on 31st March 
1996 and adopted the name of the acquiree.73  
One small drawback of the FFIEC data are the need to hand-collect the information for 
each BHC. To overcome this data collection inefficiency, the Federal Reserve Bank of 
Chicago created a database spanning merger data as far back as 1976.74 The data are 
sorted by non-surviving banks and includes the RSSD9001 number, the merger and 
acquisition dates, and information on the surviving bank(s). Both data sources therefore 
provide the information required to match the data from the FR Y-9C reports with the 
Compustat data.   
                                                 
72 
http://www.ffiec.gov/nicpubweb/nicweb/AcquisitionForm.aspx?parID_RSSD=1039502&parDT_END=9
9991231 (accessed 30th November 2014). 
73 The current company name JPMorgan Chase & Co. is the result of the acquisition of JP Morgan & Co 
Incorporated on the 31st December 2000 and two consecutive name changes (Figure 9). 
74 http://www.chicagofed.org/webpages/publications/financial_institution_reports/merger_data.cfm 






This Chapter presents the thesis results and is divided into six Sections. The first Section 
provides a preliminary analysis of the data. In the subsequent Section, results pertaining 
to the question of whether there is a difference between fair value and historical cost 
information are discussed. The third Section contains the results of a cross-sectional 
analysis of the long-run value relevance of net income and other comprehensive income. 
The fourth Section analyses results from error correction models of the relative value 
relevance of net income and other comprehensive in the short run. The fifth Section 
applies the results to the analysis of risk patterns evident in the data.  
6.1 Preliminary Analysis 
This Section describes the preliminary analysis of the data used for modelling. The 
preliminary analysis provides the descriptive statistics for the five samples used in this 
research, then the distributional characteristics of the main variables are plotted and 
compared. Next, the exponential nature of the main variables is discussed and results from 
various tests for stationarity of the variables are reported. The results of subsection 6.1.2 
to 6.1.4 show that the application of the natural logarithm to the market and accounting 
variables yields a normal distribution of the data and that modelling the market and 
accounting relationship based on the multiplicative model of Falta and Willett (2013) is 
justified.  
6.1.1 Descriptive Statistics 
Table 1 provides the descriptive statistics of the five data samples. Panels A and B report 
the quarterly and yearly results of the cross-sectional and time-series samples 
respectively. Panel C contains details of the data set used to compare the volatilities of 
historic cost and fair value accounting variables. The descriptive statistics indicate that 
the five samples represent a broad cross-section of banks. In the cross-sectional samples 
(Panel A), market value over the twenty eight-year period ranges from US $79 thousand 
to US $273.6 billion, and in the time-series samples (Panel B) ranges from US $9.1 
million to US $241 billion. The wide range of book values also shows banks reporting 
book values between US $ -520 million and US $257.7 billion in the cross-sectional 





samples (Panel B). All five samples have banks reporting losses, ranging from US $8.9 
billion in the quarterly time-series sample to up to US $27.7 billion in the yearly cross-
sectional sample. Gains, in turn, extend to US $21.9 billion in the yearly time-series 
sample and up to US $ 24.6 billion in the yearly cross-sectional sample. Overall, this 
broad cross-section of chosen bank samples appears representative of the larger 










Minimum Maximum Mean Median Std. Deviation Skewness Kurtosis Minimum Maximum Mean Median Std. Deviation Skewness Kurtosis
Market Value 0.00 273,598.08 2,088.72 147.48 12,493.47 12.59 192.53 0.08 273,598.08 2,144.76 150.03 12,849.85 12.60 193.57
Book Value (End of Period) -509.97 257,682.87 1,459.57 106.32 10,523.47 14.93 262.20 -133.87 236,955.86 1,501.85 108.20 10,782.67 14.59 248.13
Book Value (Beginning of Period) -133.87 257,682.87 1,421.11 104.15 10,298.24 15.11 269.37 -108.08 236,956.00 1,346.17 98.92 9,861.55 15.29 275.72
Net Income -23,698.00 7,143.00 35.51 2.52 331.50 -7.55 1038.66 -27,684.00 24,589.00 144.62 9.59 1,060.75 10.61 251.59
Other Comprehensive Income -11,194.00 9,743.37 -0.74 0.00 169.13 -2.52 1242.31 -20,535.00 10,181.70 -3.02 0.00 410.73 -16.99 1057.78
Other Capital Adjustments -27,131.21 58,947.00 3.18 -0.64 762.10 47.89 3436.69 -19,115.00 76,251.00 14.08 -1.75 1,575.78 27.56 1079.75
Market-to-Book ratio -0.03 0.04 0.00 0.00 0.00 9.97 265.47 -0.01 0.04 0.00 0.00 0.00 10.33 270.11
Price-Earnings ratio -14.10 243.77 0.07 0.05 1.32 163.30 29,814 -3.08 30.18 0.02 0.01 0.32 88.63 8412.14
Net Interest Income -573.55 14,701.00 120.01 10.93 743.59 12.94 192.86 2.18 55,468.00 474.74 43.11 2,952.27 12.96 192.96
Retained Earnings -22,465.00 134,932.00 786.45 45.15 5,582.40 13.84 226.17 -2,922.67 129,267.00 806.21 45.66 5,701.64 13.64 218.03
Accum. Other Comprehensive Income -43,308.00 23,220.94 -22.74 0.00 909.41 -21.58 759.97 -42,646.00 12,595.56 -27.50 0.00 962.84 -24.15 802.96
LogAbs Market Value 0.00 19.37 11.88 11.55 1.63 0.99 5.35 0.00 19.28 11.79 11.50 1.76 -0.13 10.47
LogAbs Book Value (End of Period) 0.00 19.43 12.18 11.90 1.80 0.76 4.06 4.38 19.43 12.19 11.92 1.82 0.73 3.96
LogAbs Book Value (Beginning of Period) 4.08 19.37 11.91 11.57 1.62 1.10 4.68 5.48 19.28 11.92 11.59 1.62 1.09 4.67
LogAbs Net Income 0.00 16.98 8.30 8.01 1.81 0.72 4.17 0.00 17.14 9.65 9.36 1.79 0.70 4.20
LogAbs Other Comprehensive Income 0.00 16.23 5.69 6.27 3.16 -0.43 2.71 0.00 16.84 6.29 6.93 3.33 -0.58 2.87
LogAbs Other Capital Adjustment 0.00 17.89 7.05 7.02 2.68 -0.27 3.95 0.00 18.15 8.71 8.68 2.46 -0.37 4.80
LogAbs Net Interest Income 4.34 16.50 9.66 9.30 1.54 1.16 4.62 7.69 17.83 11.03 10.67 1.54 1.15 4.61
LogAbs Retained Earnings 0.00 18.72 10.99 10.81 1.94 0.42 4.24 0.00 18.68 11.01 10.84 1.94 0.42 4.28
Log Abs Accum. Other Compr. Income 0.00 17.58 7.96 7.93 2.28 0.18 3.96 0.00 17.57 7.96 7.91 2.28 0.21 3.97
IHS Market Value -0.69 19.43 12.18 11.90 1.80 0.76 4.09 4.38 19.43 12.19 11.92 1.82 0.73 3.96
IHS Book Value (End of Period) -14.53 19.37 11.87 11.57 1.88 -2.51 43.03 -13.19 19.28 11.88 11.59 1.92 -2.71 43.51
IHS Book Value (Beginning of Period) -13.19 19.37 11.85 11.55 1.81 -1.78 36.29 -12.98 19.28 11.77 11.50 1.89 -1.75 27.84
IHS Net Income -18.71 15.78 6.91 7.83 5.14 -2.62 9.56 -20.10 17.02 7.91 9.17 6.01 -2.59 8.85
IHS Other Comprehensive Income -17.62 16.09 -0.74 -0.69 7.12 0.00 1.57 -18.40 16.14 -0.48 -0.69 7.73 -0.08 1.51
IHS Other Capital Adjustment -19.00 17.89 -5.13 -7.85 6.88 1.20 3.18 -19.41 18.15 -3.93 -8.85 9.16 0.73 1.83
IHS NetIntInc -14.65 16.50 9.65 9.30 1.61 -0.04 18.15 7.69 17.83 11.03 10.67 1.54 1.15 4.61
IHS Retained Earnings -17.80 19.41 10.35 11.41 5.75 -3.00 11.73 -15.59 19.37 10.31 11.42 5.84 -2.95 11.35
IHS Accum. Other Compr. Income -19.00 17.65 -0.06 0.00 7.98 -0.01 1.59 -19.00 17.04 0.32 0.00 7.93 -0.11 1.63
Sample Size 1,020 1,007
Observations 39,030 9,754









Minimum Maximum Mean Median Std. Deviation Skewness Kurtosis Minimum Maximum Mean Median Std. Deviation Skewness Kurtosis
Market Value 9.121 240,965.632 9,934.209 1,199.295 28,831.009 4.56 25.55 9.12 238,675.20 10,129.28 1,196.58 29,401.97 4.57 25.74
Book Value (End of Period) 15.235 257,682.873 7,348.214 695.024 27,352.940 6.09 42.89 15.41 236,955.86 7,527.11 701.78 27,788.23 5.94 40.59
Book Value (Beginning of Period) 14.936 257,682.873 7,142.382 681.745 26,761.080 6.18 44.39 14.03 236,956.00 6,731.76 625.52 25,423.56 6.30 46.15
Net Income -8,825.975 6,529.000 181.035 20.831 692.446 3.87 43.81 -3,094.18 21,878.00 712.16 77.29 2,455.79 5.60 38.18
Other Comprehensive Income -5,177.986 9,743.371 -2.341 0.000 369.752 4.48 195.61 -11,953.74 9,931.00 -9.19 0.00 876.14 1.09 83.78
Other Capital Adjustments -27,131.212 58,947.000 23.538 -5.567 2,149.370 19.14 510.23 -18,843.00 56,395.00 92.38 -14.76 4,084.61 9.36 115.73
Market-to-Book ratio 0.000 0.008 0.002 0.002 0.001 1.44 7.15 0.00 0.01 0.00 0.00 0.00 1.46 6.98
Price-Earnings ratio -14.100 36.941 0.057 0.050 0.693 36.77 2,209 -0.30 0.67 0.01 0.01 0.03 11.47 298.04
Net Interest Income -22.006 14,189.820 549.329 70.021 1,757.457 5.20 31.52 9.40 52,764.22 2,161.94 275.28 6,942.41 5.23 31.72
Retained Earnings -2,922.934 115,756.000 3,806.047 325.808 11,945.508 5.08 31.92 -2,922.67 115,756.00 3,885.35 327.73 12,251.14 5.10 32.23
Accum. Other Comprehensive Income -21,795.608 12,788.000 -79.648 0.000 1,602.411 -5.72 79.08 -20,946.19 11,220.00 -95.76 0.00 1,640.35 -5.93 71.33
LogAbs Market Value 9.12 19.30 13.99 14.00 2.09 0.24 2.62 9.12 19.29 13.99 13.99 2.11 0.22 2.63
LogAbs Book Value (End of Period) 9.63 19.37 13.57 13.45 1.97 0.53 2.94 9.64 19.28 13.59 13.46 1.98 0.53 2.93
LogAbs Book Value (Beginning of Period) 9.61 19.37 13.55 13.43 1.97 0.53 2.94 9.55 19.28 13.48 13.35 1.97 0.52 2.94
LogAbs Net Income 1.10 15.99 10.08 10.06 2.05 0.26 2.97 5.32 16.90 11.44 11.38 2.01 0.33 2.80
LogAbs Other Comprehensive Income 0.00 16.09 6.99 7.84 4.08 -0.54 2.32 0.00 16.30 7.57 8.46 4.23 -0.63 2.50
LogAbs Other Capital Adjustment 0.00 17.89 9.33 9.32 2.42 0.09 3.41 0.00 17.85 10.75 10.65 2.39 0.10 3.53
LogAbs Net Interest Income 5.01 16.47 11.30 11.16 1.82 0.53 2.97 9.15 17.78 12.67 12.53 1.82 0.54 2.94
LogAbs Retained Earnings 0.00 18.57 12.81 12.72 2.27 0.00 3.93 0.00 18.57 12.78 12.72 2.36 -0.37 5.59
Log Abs Accum. Other Compr. Income 0.00 16.23 7.43 8.59 4.63 -0.54 2.12 0.00 16.86 7.64 8.89 4.88 -0.50 2.04
IHS Market Value 9.12 19.30 13.99 14.00 2.09 0.24 2.62 9.12 19.29 13.99 13.99 2.11 0.22 2.63
IHS Book Value (End of Period) 9.63 19.37 13.57 13.45 1.97 0.53 2.94 9.64 19.28 13.59 13.46 1.98 0.53 2.93
IHS Book Value (Beginning of Period) 9.61 19.37 13.55 13.43 1.97 0.53 2.94 9.55 19.28 13.48 13.35 1.97 0.52 2.94
IHS Net Income -17.46 15.69 9.13 9.94 4.89 -3.37 15.60 -16.33 16.90 10.28 11.26 5.56 -3.37 14.69
IHS Other Comprehensive Income -16.88 16.09 -0.70 -0.69 8.70 -0.01 1.56 -18.23 16.11 0.83 -0.69 9.29 0.02 1.51
IHS Other Capital Adjustment -18.02 17.89 -7.69 -10.01 7.57 1.82 5.06 -19.41 17.85 6.65 -10.99 10.07 1.19 2.73
IHS NetIntInc -11.39 16.47 11.29 11.16 1.91 -0.49 13.19 9.15 17.78 12.67 12.53 1.82 0.54 2.94
IHS Retained Earnings -15.59 19.26 12.81 13.39 4.84 -3.97 21.97 -15.59 19.26 12.72 13.39 5.04 -3.80 20.02
IHS Accum. Other Compr. Income -19.00 17.06 -0.47 0.00 9.71 0.05 1.59 -19.00 16.93 -0.24 0.00 9.66 0.00 1.61
Sample Size 34 34
Observations 3,740 952





Table 7 (continued) 
 
Comparisons between the five bank samples highlight some differences. The average 
market value and book value in the time-series data samples are distinctively higher than 
in the volatility and cross-sectional samples. This difference between the time-series data 
samples and the other data samples results from a consolidation of the US banking 
industry over the past 30 years (Avraham et al. 2012; Copeland 2012). On average, the 
reported market value of banks is about US $ 10 billion in the time-series sample 
compared to US $2.1 billion in the cross-sectional samples. The differences in book value 
are of similar magnitude with about US $7.5 billion for the time-series samples and US 
$1.5 billion for the cross-sectional samples. Net income shows more variation across all 
five data sets. As is expected, with the quarterly samples only covering a quarter of a year, 
the average reported yearly net income is roughly four times higher. In the yearly cross-
sectional sample average net income is US $144.6 million which is about four times the 
average net income of US $35.5 million in the yearly sample. A similar relationship is 
observed in the time-series sample in which the yearly reported average net income is US 
$712.2 million and US $181 million in the quarterly sample. 
Across four of the five data sets the average other comprehensive income is negative. It 
ranges from US $ -9.1 million in the yearly cross-sectional sample to US $ -649,000 in 
the volatility sample, In fact, in all five samples 50% of the banks reported other 
comprehensive income of zero US dollars or less which indicates that OCI gains and 
Panel C
Minimum Maximum Mean Median Std. Deviation Skewness Kurtosis
Book Value (End of Period) 2.25 257,682.87 1,692.95 96.27 12,052.56 14.18 230.43
Book Value (Beginning of Period) 2.25 257,682.87 1,660.56 94.99 11,840.22 14.33 236.00
Net Income -8,825.98 6,529.00 40.43 2.58 307.95 9.16 221.05
Other Comprehensive Income -5,177.99 9,743.37 -0.65 0.00 160.21 9.92 1,009.92
Other Capital Adjustments -27,131.21 58,947.00 6.21 -0.60 925.93 43.46 2,676.20
Net Interest Income -573.55 14,189.82 129.82 9.93 785.78 12.16 168.48
Retained Earnings -4,575.84 115,756.00 875.40 61.21 5,327.36 11.90 169.93
Accum. Other Comprehensive Income -21,795.61 12,788.00 -21.67 0.00 696.59 -13.03 405.18
LogAbs Book Value (End of Period) 0.00 19.37 11.72 11.44 2.06 -0.95 11.87
LogAbs Book Value (Beginning of Period) 7.72 19.37 11.84 11.47 1.74 1.04 4.42
LogAbs Net Income 0.00 15.99 8.21 7.93 1.98 0.04 5.86
LogAbs Other Comprehensive Income 0.00 16.09 5.15 6.15 3.70 -0.20 1.96
LogAbs Other Capital Adjustment 0.00 17.89 6.48 6.82 3.19 -0.43 3.25
LogAbs Net Interest Income 4.41 16.47 9.60 9.20 1.64 1.06 4.34
LogAbs Retained Earnings 3.81 18.57 11.29 11.72 1.80 0.73 4.27
Log Abs Accum. Other Compr. Income 0 16.90 8.39 0.00 2.36 0.22 3.62
Sample Size 186
Observations 20,745





losses are not transitory but partially reverse over time (e.g. Chambers et al., 2007; Jones 
and Smith, 2011).  
The average market-to-book ratios and price–earnings ratios are fairly similar across all 
samples. The time-series samples have a slightly higher average market-to-book ratio of 
1.72 compared to the average of the cross-sectional samples of 1.55. In turn, the price-
earnings ratio of 19.05 (68.6) in the yearly (quarterly) cross-sectional sample are higher 
than in the yearly (quarterly) time-series with 14.19 (56.96).  
Table 8 presents the summary statistics of other comprehensive income and its two main 
components in the volatility data set: unrealised gains and losses and foreign currency 
translation adjustments. As a consequence of the FR-9YC reports only providing separate 
information about the two main components between 1994Q1 and 1999Q4, the 
decomposition is limited to this period. The comparison of all three variables highlights 
that in this data set the vast amount of reported other comprehensive income originates 
from unrealised gains and losses. For example, about 99% of the mean of other 
comprehensive income is made up by unrealised gains and losses which is also the case 
for the standard deviation. This suggests that other comprehensive income can be used as 
a reliable proxy for the effects of fair value accounting since unrealised gains and losses 
are the result of subtracting the fair value of an asset from its historical cost.  
Table 8: Summary statistics of the volatility data set for other comprehensive income, unrealised gains and 
losses, and foreign currency translation adjustments between 1994Q1 and 1999Q4. 
 
The two log transformations of the variables positively affect the skewness and kurtosis 
of the data in all five bank samples, i.e., the data become closer to be normally distributed. 
In comparison with the original data, the skewness of the log transformed data is very 
close to 0 and the kurtosis closer to 3. There are, however, observable differences between 
the two log transformations in the cross-sectional samples in Panel A. The natural log 
transformations of the absolute values of book value (beginning and end) and net income 
are positively skewed while their IHS transformations are more strongly negatively 
Minimum Maximum Mean Median Std. Deviation Skewness Kurtosis
Other Comprehensive Income -2,811,000 673,300 -4,714 -89 86,607 -16.14 435.39
Unrealised Gains and Losses -2,773,000 670,800 -4,667 -85 85,919 -15.94 427.85
Foreign Currency Translation Adjustments -38,000 55,886 -46.17 0 1,617 -1.94 555.16
Sample Size 186
Observations 4,464





skewed. The kurtoses of the former transformations are much smaller than of the latter 
transformation. For other comprehensive income, other capital adjustments and net 
interest income, skewness and kurtosis are similar for both transformations. In contrast, 
only minor differences between the two transformations can be found in the time series 
samples (Panel B) and are the consequence of the inherent nature of the two 
transformations. Taking the absolute values of positive and negative reported numbers 
always results in positive numbers of the natural logarithm while the inverse hyperbolic 
sine transformation also allows for negative values.  
6.1.2 Histograms, QQ and PP Plots 
The summary statistics in Table 1 present first evidence that the variables are closer to a 
normal distribution if the variables are subject to log transformations of the absolute value 
or inverse hyperbolic sine type. Figures 10 -13 further confirm this evidence by providing 
an overview over the histograms, QQ-plots and PP-plots of book value (at the beginning 
of the period), net income, other comprehensive income, market value, and their two log 
transformations. The histograms of the original data in Figures 10a - 13a show that none 
of the variables are normally distributed. Despite varying the number of bins or the width 
of the same75, all four variables depict one big spike in the frequency count which is 
centred at zero. Book value (Figure 10a) and market value (Figure 13a), indicate a slightly 
positively skewed distribution, while net income (Figure 11a) and other comprehensive 
income (Figure 12a) are slightly negatively skewed. In contrast, the two log 
transformations of the four variables are far closer to a normal distribution. The 
distributions of book value (Figure 10b and 10c), and market value (Figure 13b and 13c) 
closely fit the overlaid normal distribution with slightly positive skewness. Similarly, 
transforming the absolute value of net income with the natural log yields an 
approximately normally distributed shape (Figure 11b), which does not happen if the IHS 
transformation is applied. Figure 11c shows that the IHS transformation causes the net 
income data to be a bimodal distribution, with the right normal distribution dominating 
the left one. Compared to the other three previously mentioned variables, the log normal 
transformation of the magnitudes of other comprehensive income (Figure 12b) and the 
                                                 
75 In an attempt to improve the visualisation of the distribution, I plotted histograms with 10, 50, 100, 200, 
500, and 1,000 bins. Each of the six variations provided very similar patterns of the histogram presented in 





remaining variables fits the overlaid normal distribution even more closely, albeit with 
slightly positive skewness. Like net income, the corresponding IHS transformation of 
other comprehensive income (Figure 12c) is in a bimodal shape, with one frequency spike 
between the two smaller normal distributions. 
In general, the QQ – plots illustrate that the log transformation of the data is much closer 
to be normally distributed than the original data. In none of the four variables does the 
scatterplot of the original data (Figures 10d – 13d) represent a diagonal which would be 
expected if the data were normally distributed. The log absolute transformations of book 
value, net income, and market value (Figures 10e, 11e, and 13e) fairly closely follow the 
diagonal of normal distribution. At both ends of the diagonals, the natural log transformed 
data deviate from the suggested diagonal, confirming the observation of the histograms 
that their tails differ from the expected tails of a normal distribution. The QQ-plot of other 
comprehensive income in Figure 12e highlights the slight divergence of its log absolute 
transformation from a normal distribution in the left tail. A more severe divergence is 
observable for the IHS transformation of other comprehensive income with both ends of 
the QQ-plot departing from the theoretical diagonal and reflecting the bimodal 








a)  b)  c)  
QQ-Plots 
d)  e)  f)  
PP-Plots 
g)  h)  i)  
Figure 10: Histograms, QQ-plots and PP-plots of book value (at the beginning of the period) and its transformations of natural logarithm and inverse hyperbolic sine from the 
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a)  b)  c)  
QQ-Plots 
d)  e)  f)  
PP-Plots 
g)  h)  i)  
Figure 11: Histograms, QQ-plots and PP-plots of net income and its transformations of natural logarithm and inverse hyperbolic sine from the quarterly pooled cross-sectional 
data with 1,020 banks and 39,030 observations in total over an observation period from 1986q3 to 2013q4. 
 
0






0 5 10 15 20










-20 -10 0 10 20
IHS of Net Income
0

















































































a)  b)  c)  
QQ-Plots 
d)  e)  f)  
PP-Plots 
g)  h)  i)  
Figure 12: Histograms, QQ-plots and PP-plots of other comprehensive income and its transformations of natural logarithm and inverse hyperbolic sine from the quarterly 
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a)  b)  c)  
QQ-Plots 
d)  e)  f)  
PP-Plots 
g)  h)  i)  
Figure 13: Histograms, QQ-plots and PP-plots of market value and its transformations of natural logarithm and inverse hyperbolic sine from the quarterly pooled cross-sectional 
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𝑅𝑒𝑠𝑖𝑑𝑢𝑎𝑙𝑠𝑖,𝑡 of non-transformed variables 𝑅𝑒𝑠𝑖𝑑𝑢𝑎𝑙𝑠𝑖,𝑡 of ln absolute values of variables 𝑅𝑒𝑠𝑖𝑑𝑢𝑎𝑙𝑠𝑖,𝑡 of inverse hyperbolic sine transformed 
variables 
Histograms 
a)  b)  c)  
QQ-Plots 
d)  e)  f)  
PP-Plots 
g)  h)  i)  
Figure 14: Histograms, QQ-plots and PP-plots of residuals and its transformations of natural logarithm and inverse hyperbolic sine from the quarterly pooled cross-sectional 
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The last three plots (g, h, and i) in Figures 10 to 13 are the corresponding PP-plots. The 
further the scatterplots of the data diverge from the middle of the diagonal, the less likely 
it is for the data to be normally distributed. And the plots of the log transformed data 
prove to be much closer to normal distribution than the original data from the diagonal. 
From visual inspection, the PP-plots of book and market value do not differ between the 
log absolute and the IHS transformation (Figures 10e, 10f, 13e, and 13f) and they 
approximate the normal distribution diagonal. The PP-plot of the log absolute 
transformed net income in Figure 11h fairly closely follows a normal distribution, which 
the IHS transformation of net income does not do. Figure 13i shows a great divergence 
from the middle of the diagonal. Both PP-plots of the two log transformations of other 
comprehensive income indicate deviations from the theoretical diagonal of normally 
distributed data. The plot of the log absolute transformation (Figure 12h) deviates from 
the lower end of the diagonal, while IHS transformation of other comprehensive income 
(Figure 12i) does not closely fit the diagonal.  
Finally, Figure 14 exhibits the distributional properties of residuals in pooled cross-
sectional analyses conducted with the original and log transformed variables. The 
histograms (Figures 14a and 14c) and plots (Figures 14d to 14i) reflect the overall picture 
from the previous figures, i.e., the two log transformations of the variables are less likely 
than with the untransformed data to violate the normality assumptions underlying 
inferences based on ordinary least squares estimation. In fact, the histograms and plots of 
residuals differ hardly at all when visually inspected. As the normality of residuals is key 
assumption in the use of ordinary least squares, both log transformations appear to be 
statistically valid. Since any linear combination of normally distributed variables has a 
normal distribution (Wooldridge 2005)76, the log absolute transformation of the data, 
which generally appears to be a superior approximations to the Gaussian, it is presented 
in the remainder of the analyses as the primary form of transformation. If the results of 
the two log transformations differ from each other, the results of both transformations are 
presented and discussed. 
  
                                                 
76 The mathematical proof can be found in any econometrics book, e.g. Stock and Watson (2003), 





6.1.3 Exponential Growth 
Figures 15–17 illustrate the averages of market value, book value, retained earnings, net 
income, other comprehensive income, and their log transformation across the sample 
banks for the quarterly and yearly cross-sectional data and the quarterly time-series data. 
In Figure 15a, the averages of market value, book value, and retained earnings in the 
quarterly cross-sectional data display exponential growth which can also be observed in 
Figures 16a and 17a77 for the yearly cross-sectional and quarterly time-series data sets. 
In Figures 15b and 17b, the growth pattern for net income is also exponential, while the 
smoothing effect of the yearly observations in the cross-sectional data sets (Figure 16b) 
makes net income appear to be more linear. In contrast, other comprehensive income 
displays a mean reversion around zero US$ in all three data sets, an observation supported 
by the descriptive statistics above. However, both variables are on different scales and 
other comprehensive income fluctuates more than net income (based on the amplitudes 
of the curves). This is more obvious in the quarterly than in the yearly data. The 
fluctuations of other comprehensive income roughly increase in stages: at the beginning 
of 1994, 2001, and at the end of 2006, respectively, the beginning of 2007. In this case an 
exponential growth pattern is reflected in the volatility of the sequence plots, rather than 
the mean of the series. 
Transforming the data with the natural logarithm changes the growth pattern of market 
value, book value and retained earnings into an approximately linear pattern (Figures 15c, 
16c, and 17c) with a trend. While net income appears stationary after the log 
transformation (Figures 15d and 16d) – with a small exception in Figure 17d – other 
comprehensive income displays greater fluctuations and a possible regime shift at the 
beginning of 1994 that coincides with introduction of fair value disclosures and the 
reporting of unrealised gains and losses on available-for-sale securities. 
 
 
                                                 
77 Figure 8a has a secondary axis since the retained earnings are otherwise displayed as a line and its convex 







Figure 15: Cross-sectional average growth rates of book value, market value, net income, other comprehensive income and the natural logarithms of their absolute values for 
quarterly cross-sectional data set from 1986Q3 to 2013Q4. 
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Figure 16: Cross-sectional average growth rates of book value, market value, net income, other comprehensive income and the natural logarithms of their absolute values for 
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Figure 17: Cross-sectional average growth rates of book value, market value, net income, other comprehensive income and the natural logarithms of their absolute values for 
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6.1.4 Unit Roots 
Analysing the relationship of time-series variables with OLS regression models 
necessitates that the sequences of those variables are stationary, i.e. that their means and 
variances are constant, and their errors have a zero mean and a finite variance (e.g. 
Thomas 1997, Enders 2004 or Gujariti 2004). Unless stationarity of the time-series 
variables is guaranteed, the regression results are spurious with the t-statistics appearing 
to be high but with the results being without any economic meaning (Granger and 
Newbold, 1974). Thus, before running the analysis, the time-series of the five accounting 
and financial variables needed to be tested for unit roots. The following paragraphs 
present the results of the augmented Dickey-Fuller test and Clemente-Montanes-Reyes 
unit root tests. 
The variability of the averaged variables in Figure 8 suggests testing for non-stationarity 
in the quarterly time-series data of the 34 banks. Table 9 presents three models of the 
augmented Dickey-Fuller test for net income, other comprehensive income, market value, 
book value, other capital adjustments, and their natural log transformations78. The results 
for market value, book value, and their natural log transformations indicate that for the 
majority of banks (at least 31 as seen in Model I for the original market value data) these 
series non-stationary, while the other capital adjustments time series tests as being 
stationary for the at least 29 banks (Model II, natural logarithm transformation of data). 
For net income and its transformation, the results are ambiguous with Model I 
predominantly indicating stationarity of the data for 22 banks and Model II suggesting a 
roughly even split between stationary and non-stationary net income data. In contrast, 
Model III indicates that 23 banks have non-stationarity net income data. Finally, all three 
models show that the untransformed other comprehensive data is stationary in all 34 
banks, while results for the log transformation suggest the opposite with at least 23 banks 
(Model I) having non-stationary time-series. 
  
                                                 
78 Due to the similarity of the results for the natural log transformation and IHS transformation, the unit 





Table 9: Number of BHCs with stationary or non-stationary time series for net income, book value, market 
value and the natural logarithms of their absolute values. 
Note: For each variable, I run three models of the augmented Dickey-Fuller unit root test. The models differ in 
their assumptions about a trend, constant, and number of lags in the time series. 
 
Structural breaks in the time-series data can be a potential source for the ambiguous 
results in the augmented Dickey-Fuller test. Clemente et al. (1998) develop a unit root 
test which accounts for up to two structural breaks. Table 10 presents results after running 
the Clemente-Montanes-Reyes unit root tests. The results for market value, book value 
and their log transformations confirm that the majority of banks have non-stationarity of 
time-series for those variables. It is immaterial whether the number of structural breaks 
is one or two, or if it is a sudden or gradual shift in the time –series, since the number of 
banks with non-stationary time-series does not critically vary between the four models. 
With regard to net income and its log transformation, the Clemente-Montanes-Reyes unit 
root tests specifies that most banks have non-stationary time-series, but the results are not 
clear about the impact of the number and type of structural breaks. For example, if tested 
for one sudden structural break, the unit root tests identify nine banks with stationary net 
income data while if tested with two structural breaks only three banks have stationary 
net income data.  













Stationary 22 16 11 22 16 11
Non-stationary 12 18 23 12 18 23
Stationary 34 34 34 11 5 8
Non-stationary 0 0 0 23 29 26
Stationary 3 0 1 0 0 0
Non-stationary 31 34 33 34 34 34
Stationary 1 0 1 1 2 1
Non-stationary 33 34 33 33 32 33
Stationary 34 34 31 33 29 23
Non-stationary 0 0 3 1 5 11
Augmented Dickey Fuller Unit Root Test
Other Capital Adjustment LogAbs Other Capital Adjustment
Market Value LogAbs Market Value
Book Value LogAbs Book Value
Net Income LogAbs Net Income





The Clemente-Montanes-Reyes unit root tests differ between the original and log 
transformed data for other comprehensive income. While the original data is seemingly 
non-stationary for the majority of banks, the log transformed data of other comprehensive 
income suggests that the number and type of structural breaks has an impact on the results. 
21 banks demonstrate non-stationarity if tested for one gradual shift in the time-series, 
while 30 banks report stationarity if tested for two gradual shifts. Likewise, the results for 
the original and natural log transformed data of other capital adjustments are neither 
clearly indicating stationarity nor non-stationarity. Again, the results vary with the 
number and type of structural breaks assumed in the Clemente-Montanes-Reyes unit root 
tests. 
Table 10: Number of BHCs with stationary or non-stationary time series for net income, book value, market 
value and the natural logarithms of their absolute values. 
Note: For each variable, I run four models of the Clemente-Montanes-Reyes unit root tests. The models differ 
in their modelling of a sudden (additive outlier model) or a gradual (innovational outlier model) change in the 
time-series and presume one or two structural breaks in the time series. 
 
In summary, market value and book value as well as their log natural transformations are 
clearly non-stationary variables as would be expected from prior theoretical and empirical 
research. Testing net income and its log natural transformation for unit roots does not 
yield such a clear picture. While the Augmented Dickey Fuller Test provides ambiguous 
results, controlling for structural breaks in the unit roots of Clemente-Montanes-Reyes 
AO 1 IO 1 AO 2 IO 2 AO 1 IO 1 AO 2 IO 2
Stationary 9 7 3 8 12 7 8 11
Non-stationary 25 27 31 26 22 27 26 23
AO 1 IO 1 AO 2 IO 2 AO 1 IO 1 AO 2 IO 2
Stationary 11 7 1 12 18 13 14 30
Non-stationary 23 27 33 22 16 21 20 4
AO 1 IO 1 AO 2 IO 2 AO 1 IO 1 AO 2 IO 2
Stationary 4 1 0 0 3 5 2 3
Non-stationary 30 33 34 34 31 29 32 31
AO 1 IO 1 AO 2 IO 2 AO 1 IO 1 AO 2 IO 2
Stationary 1 2 1 7 0 2 0 1
Non-stationary 33 32 33 27 34 32 34 33
AO 1 IO 1 AO 2 IO 2 AO 1 IO 1 AO 2 IO 2
Stationary 12 24 6 26 20 15 15 18
Non-stationary 22 10 28 8 14 19 19 16
Other Capital Adjustment LogAbs Other Capital Adjustment
LogAbs Net IncomeNet Income
Clemente-Montanes-Reyes Unit Root Tests
Other Comprehensive Income LogAbs Other Comprehensive Income
Market Value LogAbs Market Value





indicate that net income and its log transformation may also be non-stationary variables. 
The unit root tests for other comprehensive income and other capital adjustments as well 







6.2 Differences between Fair Value and Historical Cost Information 
This Section presents the results for the analyses of the differences between fair value and 
historical cost information. Results relevant to hypotheses 1 – 3 in Section 3.3.2 of 
Chapter 3 are contained in this Section. In the first subsection securities held to maturity 
and available for sale are analysed to determine the statistical and economic differences 
between the historical cost and fair value information (Hypothesis 1). The second 
subsection presents the results of the volatility analysis between net income and 
comprehensive income (Hypotheses 2 and 3). 
6.2.1 Securities Held to Maturity and Available for Sale at Historical Cost and 
Fair Value 
This subsection examines the difference in measuring held to maturity and available for 
sale securities at historical cost and fair value. Figure 18 showcases the plots for two 
illustrative banks chosen from the 34 banks time-series data set. Figure 18a and b illustrate 
securities categorised as held to maturity and measured at fair value (blue line) and at 
historical cost (red dotted line). Both illustrations do not indicate any particular 
differences between the two measurements, but reflect the investment strategies in 
securities held to maturity of the two banks, i.e. Bank 13 deciding to divest from held-to-
maturity assets while Bank 28 increased its investment in assets classified as held-to-
maturity either through purposeful investment or acquisitions of other banks. Figure 18c 
and d show the difference between these securities measured at fair value and historical 
cost. The two figures support the impression of only minor differences between the two 








Figure 18: Two illustrative banks with their held-to-maturity (HTM) securities measured at fair value and 
historical cost and the difference between the two measurement methods. 
Figure 19 presents the securities categorised as available-for-sale for the same two banks. 
In both cases, the securities measured at fair value (blue line) and at historical cost (red 
dotted line) follow the same pattern, with only small deviations observable Panels a and 
b. Those deviations are more obvious in Figure 19c and d where the scale is more 
sensitive. Again, the difference between the securities measured at fair value and 
historical cost are plotted. In contrast to the securities held-to-maturity, the differences in 
measurement result in more fluctuations from 1994 onwards, reflecting the revised 
disclosure requirements for fair values. Historical cost functions as a base line in these 
lower Panels and positive or negative fluctuations indicate a deviation of the fair value of 
the banks’ portfolio from the historical cost. Those deviations are eventually reported as 
“unrealised holding gains (losses) for available-for-sale securities” and are part of other 
































































Figure 19: Two illustrative banks with their available-for-sale (AFS) securities measured at fair value and 
historical cost and the difference between the two measurement methods. 
Table 11 presents the results of examining if the differences between measuring securities 
held-to-maturity and available-for-sale at historical cost and fair value are statistically and 
economically significant. In the case of held-to-maturity securities, there is an even split 
of banks for which the differences are statistically significant and the ones for which they 
are not significant (Panel A). Securities available-for-sale and the log transformations of 
both security categories show a tendency towards statistical significance for the 
difference between the two measurement methods. The results of examining if the 
measurement at fair value and historical cost is economically significant provide a 
contrasting picture. Putting the difference between the two measurement methods in 
relation to the total assets of the banks, the difference is not economically significant, 
either for securities held-to-maturity or available-for-sale securities, except for one bank 























































provides the p-values and percentages computed for the statistical and economical 
significances for each bank. 
Table 11: Statistical and economic difference of held-to-maturity and available-for-sale securities measured at 
historical cost and fair value for the quarterly time series data set of 34 BHCs over the period from 1994Q1 to 
2013Q4. 
 
Table 12 provides more insight into the economic significance of securities categorised 
as held-to-maturity and available-for-sale and presents summary statistics for two data 
samples: quarterly time-series and cross-sectional data set from 1994Q1 to 2013Q4. Panel 
A shows that the time-series sample of securities held-to-maturity makes up on average 
4.37% of total assets and available-for-sale an average of 18.17%. Similar results are 
reported for the cross-sectional sample, with 4.52% of total assets being securities held-
to-maturity and 18.05% being available-for-sale. For both data sets, the standard 
Panel A
HTM AFS LogAbsHTM LogAbsAFS DiffHTMTA DiffAFSTA
No. of Banks with Sig. Difference: 16 25 24 24 0 1
No. of Banks with Non-Sig. Difference: 17 9 10 10 34 33
Panel B
HTM AFS LogAbsHTM LogAbsAFS DiffHTMTA DiffAFSTA
Bank 1 14.29% 0.98% 0.00% 3.74% 0.02% 0.07%
Bank 2 4.89% 3.94% 10.06% 23.10% 0.03% 0.06%
Bank 3 6.94% 0.00% 0.05% 0.00% 0.02% 0.22%
Bank 4 0.05% 0.00% 0.00% 0.00% -0.03% -0.25%
Bank 5 0.00% 0.26% 0.75% 0.29% -0.03% -0.09%
Bank 6 6.86% 0.33% 0.00% 43.20% -0.01% 0.00%
Bank 7 0.00% 0.78% 0.00% 11.45% 0.07% 0.06%
Bank 8 0.01% 0.00% 0.00% 0.00% 0.16% 0.34%
Bank 9 31.95% 0.00% 31.95% 0.00% 0.00% 0.29%
Bank 10 0.01% 0.11% 0.01% 3.03% 0.02% 0.10%
Bank 11 56.21% 0.01% 0.00% 1.48% -0.01% 0.07%
Bank 12 19.70% 0.02% 0.00% 0.19% 0.00% -0.07%
Bank 13 9.16% 3.07% 7.03% 11.43% -0.01% 0.07%
Bank 14 6.52% 91.17% 5.35% 13.39% -0.02% -0.04%
Bank 15 0.01% 0.01% 0.00% 0.01% 0.05% 0.07%
Bank 16 3.05% 17.74% 0.29% 76.87% -0.01% 0.00%
Bank 17 0.01% 0.01% 0.00% 0.08% 0.05% 0.08%
Bank 18 7.03% 0.00% 0.00% 0.00% 0.02% 0.14%
Bank 19 29.17% 18.75% 7.03% 0.38% 0.00% -0.07%
Bank 20 0.10% 0.00% 97.94% 0.00% -0.02% 0.07%
Bank 21 0.26% 84.08% 0.00% 1.24% 0.05% 0.02%
Bank 22 0.01% 0.00% 0.02% 0.00% 0.07% 0.12%
Bank 23 64.64% 0.01% 0.00% 0.05% -0.04% 0.21%
Bank 24 43.41% 0.34% 25.85% 0.23% -0.03% -0.22%
Bank 25 57.66% 0.00% 88.73% 0.00% 0.01% 0.19%
Bank 26 22.08% 5.08% 0.00% 0.00% -0.01% 0.12%
Bank 27 84.93% 7.21% 0.17% 85.03% 0.00% -0.08%
Bank 28 10.92% 2.50% 0.24% 1.42% 0.01% -0.08%
Bank 29 80.95% 0.00% 5.07% 0.00% 0.00% 0.25%
Bank 30      .   0.00% . 0.00% 0.00% 1.63%
Bank 31 0.00% 0.00% 0.00% 0.10% 0.04% 0.09%
Bank 32 0.00% 99.70% 0.00% 31.94% 0.04% 0.00%
Bank 33 2.52% 24.65% 2.59% 27.12% -0.03% 0.01%
Bank 34 0.33% 10.50% 0.01% 47.69% 0.03% 0.04%
Average 17.08% 10.92% 8.58% 11.28% 0.01% 0.10%
Std.Dev. 25.04% 26.26% 23.04% 21.82% 0.04% 0.30%
Statistical Difference of HTM and AFS Securities at 
Historical Cost and Fair Value
Economic Difference of HTM and AFS 
Securities at Historical Cost and Fair Value
Statistical Difference of HTM and AFS Securities at 
Historical Cost and Fair Value
Economic Difference of HTM and AFS 





deviations for the two security categories are similar with 6.71% and 8.13% for held-to-
maturity securities, respectively, and 9.41% and 10.49%, respectively, for available-for-
sale securities. These results show that available-for-sale securities measured at fair value 
are in economic magnitude more important than held-to-maturity securities measured at 
historical costs. 
Table 12: Economic magnitude of securities held-to-maturity and available-for-sale and the difference in 
measuring them for the quarterly time-series and cross-sectional sample (1994q1 – 2013q4). 
NOTE: HTMHCTA measures the portion of securities held-to- maturity (at historical cost) related to total assets 
and AFSFVTA measures the portion of securities available-for-sale (at fair value) related to total assets. 
DiffHTMTA quantifies the difference between measuring securities held-to-maturity at fair value and historical 
cost in relation to total assets. DiffAFSTA quantifies the difference between measuring securities available-for-
sale at fair value and historical cost in relation to total assets. 
 
Panel B of Table 12 examines the economic magnitude of the difference between fair 
value and historical cost for the two security categories. For example, for the average 
BHCs in the time-series sample, measuring held-to-maturity securities at fair value or 
historical cost makes a difference of only 0.02%, while for available-for-sale securities it 
is slightly higher at 0.14%. In the case of the cross-sectional data, the average economic 
magnitude is even lower at -0.01%79 and 0.04%. The standard deviations for both samples 
indicate that the spread of the observed averages is not particularly wide.  
The results of Panel A and B in Table 12 show that the differences between measuring 
financial securities (held-to-maturity and available-for-sale) at historical cost or fair value 
are of low economic magnitude for BHCs on average. For example, in the quarterly cross-
sectional sample, securities categorised as available-for-sale, and measured at fair value, 
account for about 18% of total assets on average. If those securities were to be reported 
                                                 
79 The negative sign implies that the historical cost is on average higher than the fair value. 
Panel A: Economic Magnitude of Securities Held-to-Maturitiy (at historical cost) and Available-for-Sale (at fair value)
Min Max Mean  Median Std. Dev. Min Max Mean  Median Std. Dev.
HTMHCTA   0.00% 33.58% 4.37% 1.20% 6.71% HTMHCTA   0.00% 83.04% 4.52% 0.63% 8.13%
AFSFVTA 1.89% 57.77% 18.17% 16.35% 9.41% AFSFVTA 0.00% 94.91% 18.05% 16.66% 10.49%
Panel B: Economic Magnitude of the Difference between Fair Value and Historical Cost
Min Max Mean  Median Std. Dev. Min Max Mean  Median Std. Dev.
DiffHTMTA -1.81% 1.27% 0.02% 0.00% 0.18% DiffHTMTA -5.08% 2.96% -0.01% 0.00% 0.23%
DiffAFSTA -4.03% 6.90% 0.14% 0.06% 0.63% DiffAFSTA -41.12% 8.67% 0.04% 0.02% 0.57%
Quarterly Time-Series Sample (1994q1 - 2013q4) Quarterly Cross-Sectional Sample (1994q1 - 2013q4)





at historical cost, the difference in value would be marginal and would equal 0.04% of 
total assets. 
In summary, the results reported in this subsection support Hypothesis 1. The differences 
between accounting variables measured by fair values and historical costs are statistically 
significant. However, there is a caveat. From an economic perspective, the differences 
between historical costs and fair values in the financial statements of the sample banks 






6.2.2 Volatility of Net Income and Comprehensive Income 
The previous subsection indicates that there is a statistical, but only a marginal economic 
difference between the historical cost and fair value information. This finding is important 
for securities categorised as available-for-sale, since the difference between historical 
cost and fair value items is carried over into the other comprehensive income. This 
subsection presents the results of comparing the fair value information contained in 
comprehensive income and other comprehensive income, with the historical information 
in net income, particularly with regard to the volatility and covariance of those income 
measures. 
Figure 2080 presents the graphical analysis of the volatility of net income and other 
comprehensive income for the two illustrative banks, Bank 13 and Bank 28. Figure 20a 
and b show that other comprehensive income (red dotted line) is more volatile than net 
income, in that the variation in the amplitudes of other comprehensive income is greater 
than in the case of net income (blue line).  
a) b) 
Figure 20: Volatilities of net income and other comprehensive income for two illustrative banks from 1994Q1 
to 2013Q4. 
Based on a sample of 186 banks, Table 13 presents the results of comparing the volatilities 
of net income, comprehensive income, and other comprehensive income. The first 
column lists six time intervals for which the standard deviations and Levene’s tests are 
computed. The second column reports the number of banks for which other 
                                                 
80 For illustrative purposes, I chose to start the graph in the first quarter of 1994. This was the quarter in 




































comprehensive income is statistically more volatile than net income, while column 3 
reports number of banks for which other comprehensive income is not statistically 
different from net income. Column four lists the number of banks for which net income 
is statistically more volatile than other comprehensive income, while column five reports 
the number of banks for which the volatility net income is not statistically different from 
other comprehensive income.  
Table 13: Comparison of volatilities of net income, other comprehensive income, and comprehensive income 
over six different time periods of a sample with 186 BHCs. 
NOTE: For each of the six time periods, the standard deviations of the variables are compared and the 
Levene’s test is computed to statistically test (at the 5% significance level) if the variances of the variables are 
equal.  
 
The results in the columns two to five show that other comprehensive income is not 
always more volatile than net income. In fact, the observation period between 2001 and 
2006 is the only period in which the absolute majority of banks (105) reported other 
comprehensive income as being statistically more volatile than net income. In the other 
five periods, only 23% to 37% of banks report the same result, with the majority of banks 
(between 40% and 49%) not reporting any statistically significant difference between the 
volatility of net and other comprehensive in four out of those five periods. In some cases, 
the opposite occurs. The longest observation period between 1994 and 2013 shows that 
for a marginal majority of 72 banks net income is statistically more volatile than other 
comprehensive income. 
Columns six to nine provide the results of the comparison between the volatilities of net 
income and comprehensive income for the six observation periods. These results 
highlight that comprehensive income is more volatile than net income in those cases in 
which the volatilities of both income measures are statistically different from each other. 
Across the six observation periods, the number of banks for which comprehensive income 
is statistically more volatile than net income ranges between 68 and 118. In particular, the 


















1994-2000 56 62 39 29 76 103 0 7
2001-2013 69 38 44 35 96 75 0 15
2007-2013 59 45 45 37 73 97 0 16
2009-2013 52 51 45 38 68 94 0 24
2001-2006 105 42 18 21 118 61 0 7
1994-2013 44 44 72 26 93 79 0 14
Net Income vs Other Comprehensive Income
Std. Dev (NI) < Std. Dev (OCI) Std. Dev (NI) > Std. Dev (OCI)
Net Income vs Comprehensive Income





absolute majority of banks (118) report comprehensive income which is more volatile 
than net income. In contrast, in three out of the six observation periods, the majority of 
banks do not report a statistically significant difference between the two income 
measures: 103 banks for the period between 1994 and 2000, 97 banks for the period 
between 2007 and 2013, and 94 banks for the period between 2009 and 2013. None of 
the banks report net income being statistically more volatile than comprehensive 
income.81  
This is consistent with the argument advanced in Chapter 3. Since the variance of the sum 
of two (correlated) variables equals the sum of their variances plus twice the covariance 
of the variables, the covariance must usually have a relatively large negative value 
compared to the variances, to render the variance of the sum of both variables smaller 
than either one of the individual variances. Equation (19) from Section 3.3.2 is reproduced 
here for easy reference. 
 𝑉𝑎𝑟(𝐶𝐼) = 𝑉𝐴𝑅(𝑁𝐼) + 𝑉𝐴𝑅(𝑂𝐶𝐼) + 2𝐶𝑜𝑣(𝑁𝐼 𝑂𝐶𝐼) (19) 
In only a few cases in column nine of Table 13 is the covariance of a sufficiently large 
negative value to render the variance of comprehensive income smaller than that of net 
income.  
A negative covariance between net income and other comprehensive income implies 
opposing co-movements in net income and other comprehensive income. To compare the 
strength of these opposing movements, the covariance is standardised resulting in the 
correlation of net income and other comprehensive income. Table 14 presents the number 
(percentage) of banks with negative and positive correlations between net income and 
other comprehensive income over six time periods with a sample of 186 BHCs. 
                                                 
81 These results are confirmed when the Levene’s test is substituted for two versions of the Brown-Forsythe 
test; instead of the actual mean, either the median or a 10% trimmed mean are used to compare the equality 





Table 14: Number (percentage) of banks with negative and positive correlations between net income and other 
comprehensive income over six time periods with a sample of 186 BHCs. 
 
According to the results in Panel A, net income is negatively correlated with other 
comprehensive income for most banks. The first five time intervals (columns 2 to 6) show 
that in about two third (between 64% and 69%) of banks net income is negatively 
correlated with other comprehensive income. The only exception is the time interval from 
1994 to 2000 (column 7) in which a majority of 107 (58%) banks exhibit a positive 
correlation between net income and other comprehensive income. The positive 
correlation reflects the early days of banks’ growing efforts of securitisation (Cetorelli 
and Peristiani 2012). In the case of 43 banks across those six time intervals, the negative 
correlations equal a negative covariance which is large enough to cause the economical 
volatility (variance) of net income to be higher than of comprehensive income.82  
Panel B of Table 14 gauges the strength of the observed negative correlations. For the 
majority of banks over those six time intervals, the negative correlations between net 
income and other comprehensive income are either very weak or weak. The majority of 
moderate negative correlations are observed in the shorter time periods of the 2000’s, 
while strong negative correlations are only reported for four, twelve, and two banks in the 
                                                 
82 The fifth column of Panel A, Table 13, lists the number of banks for which the volatilities of net income 
and comprehensive income are not statistically significantly different from each other. Despite the lack of 
statistical insignificance, the fact that some banks report net income with a higher volatility than 
comprehensive income implies that the negative covariance between net income and other comprehensive 
income is large enough to cause the variance of comprehensive income to decrease to a level that is lower 
than of net income. All together that happens to 43 banks spread across the six time intervals in Table 13, 
Panel A. 
Panel A
Direction of Correlation 1994 - 2013 2001 - 2013 2001 - 2006 2007 - 2013 2009 - 2013 1994 - 2000
No. of banks with 
negative correlations
123 (0.66) 121 (0.65) 121 (0.65) 119 (0.64) 128 (0.69) 79 (0.42)
No. of banks with 
positive correlations
63 (0.34) 65 (0.35) 64 (0.35) 67 (0.36) 58 (0.31) 107 (0.58)
Panel B
Strength of Correlation 1994 - 2013 2001 - 2013 2001 - 2006 2007 - 2013 2009 - 2013 1994 - 2000
Very weak (0.00 to -0.1) 58 48 43 35 31 34
Weak (-0.1 to -0.3) 60 65 54 62 55 36
Moderate (-0.3 to -0.5) 5 8 24 18 30 7
Strong (-0.5 to -0.7) 0 0 0 4 12 2
Very strong (-0.7 to -1) 0 0 0 0 0 0
Number of Banks with +/- Correlation between Net Income and Other Comprehensive Income





time intervals between 2007 to 2013, 2009 to 2013, and 1994 to 2000. For those banks 
that reported net income having a higher volatility than comprehensive, these moderate 
and strong negative correlations are most probably the predominant cause.  
The results reported in this subsection therefore provide evidence in support of 
Hypothesis 2, that the volatility of comprehensive income is higher than net income. 
However, the results do not support Hypothesis 3, that the contemporaneous correlation 
between net income and other comprehensive income for most banks is zero. The 
evidence in this sample of banks is that this correlation tends to be negative but not 
sufficiently so to reduce the volatility of comprehensive income below that of net income. 
Therefore, if earning management is the cause of the negative correlation, reducing the 
quality of the earnings metric, it serves to reduce the impact of fair value accounting on 
the volatility of comprehensive earnings. As footnote 8 observes this masks the volatility 
increasing effect of fair value accounting. 
6.3 The long-run value relevance of net income and other comprehensive 
income 
This Section reports the results of analysing the long-run value relevance of net income 
and other comprehensive income the banks’ market values following the method of Clout 
and Willett (2016) and Lubberink and Willett (2016b). The models contain all variables 
considered for theoretical reasons to be relevant for market value, as well as net income 
and other comprehensive income, to reduce the possibility of bias and inconsistency in 
the estimates of the elasticities. The results reported in this subsection pertain to 
Hypotheses 4 and 5, stated in Section 3.3.3 of Chapter 3. 
Table 15 presents the variables’ coefficients and p-values from the cross-sectional market 
value model (Section 3.3.3). Further, the sum of the variables’ elasticities, R2, the number 
of gains and losses (including the percentage of losses) as well as the exponential and the 
inverse of the exponential constant term are listed. For reasons of comparison and 
validation of the results, the cross-sectional market value model is run on four different 
data sets. Panel A and B include the results for all BHCs which have filed financial reports 





yearly data. Panel C and D present the results for the quarterly and yearly data of the 34 
BHC’s which have been identified for the time-series analyses. 
The sum of the variables’ elasticities together with the R2 indicates that the four 
accounting variables are sufficient to explain the long-run relationship between market 
returns and accounting data. The average sum of elasticities for cross-sectional quarterly 
data set is 1.04% (Panel A) and for the yearly data set 0.99% (Panel B), whereas for the 
quarterly (Panel C) and yearly (Panel D) time-series data the average is 1.02%. The R2 
are slightly lower for the cross-sectional data sets with 0.94% and 0.91% compared with 
the results of time-series data sets of 0.97% and 0.96%. 
The elasticities of lagged book value and net income are on average statistically 
significant in the cross-sectional data sets, and the elasticities of lagged book value are 
generally higher than of net income. The average coefficients on lagged book value and 
net income are 0.78 and 0.20 for the quarterly data set (Panel A) and 0.45 and 0.39 for 
the yearly data set (Panel B). Possibly as a result of the small sample size of only 34 
banks, the elasticities of lagged book value and net income are not highly significant for 
the two time-series samples. The elasticity on lagged book value and net income for the 
quarterly data set (Panel C) are 0.61 and 0.37, but have p-values of 0.06 and 0.15 lower 
than a 5% significance level. 83The yearly time-series data set (Panel D) reports similar 
results for the elasticities on lagged book value and net income with 0.63 and 0.33. Their 
p-values are 0.08 and 0.16 respectively. The results for the time-series data sets confirm 
the indications of the standard deviations. In the quarterly time-series sample, 90 out of 
110 quarters report significance for the elasticity on lagged book value and 67 quarters 
do so for net income. The yearly time-series sample reports in 24 out of 28 years as being 
significant for the elasticity on lagged book value, but in only 14 out of 28 years are the 
elasticities on net income significant. 
Contrasting these results are the results for other comprehensive income. In none of the 
four data samples are the elasticities significant on average. In those cases, in which they 
                                                 
83 The relatively high p-values in the time series data, especially in the case of the annual data, reflect the 
sample size relative to the number of parameters being estimated. The low sample sizes in the time series 
analysis forces reliance on confidence intervals higher than those usually reported and especially those 





are significant, the elasticities are on average small with -0.01 and 0.02 for the quarterly 
(Panel A) and yearly (Panel B) cross-sectional data sample, and 0.00 and 0.01 for the 
quarterly (Panel C) and yearly (Panel D) time-series data sample. For the quarterly cross-
sectional sample (Panel A) only 34 out of 110 quarters show statistical significance, while 
for the yearly cross-sectional data set (Panel B) 10 out of 28 years display a statistically 
significant elasticity on other comprehensive income. In fact, for the quarterly time-series 
sample (Panel C) only 4 quarters show significance for the elasticity of other 
comprehensive income, while for the yearly time-series sample (Panel D) none of the 
years show any significance.  
The results for the elasticities on other capital adjustment are divergent. In the quarterly 
(Panel A) and yearly (Panel B) cross-sectional samples, the elasticity is on average 
significant and range from 0.08 to 0.13. However, the elasticity is on average insignificant 
and is lower in comparison, with 0.03 for the quarterly time-series data set (Panel C) and 
0.05 for the yearly data set (Panel D). With the standard deviations of the p-values being 
smaller than their averages, Table 36 confirms that in the case of the time-series samples, 
the majority of quarters (93 out of 110) and years (23 out of 28) are insignificant at the 
10% level for the elasticity of other capital adjustments. The last three columns in Panels 
A to D report the number of gains, losses and the percentage of losses for each quarter or 
year. The average percentages of losses for the cross-sectional samples (8% and 9%) are 
slightly higher than for the time-series samples (4% and 6%). Across the Panels A to D, 
it is discernible that an increase in the number of losses in a time period corresponds with 








Table 15: Parameter estimates for the cross-sectional multivariate market –accounting value model 𝒎𝒌𝒗𝒍𝒊,𝒕 = 𝜷𝟎,𝒕 +𝜷𝒊,𝟏,𝒕𝒃𝒌𝒗𝒍_𝟏 + 𝜷𝒊,𝟐,𝒕𝒏𝒊𝒕 + 𝜷𝒊,𝟑,𝒕𝒐𝒄𝒊𝒕 +𝜷𝒊,𝟒,𝒕𝒐𝒄𝒂𝒕 +𝝎𝒊,𝒕 




































1986q3 0.91 0.01 0.78 0.00 0.17 0.00 -0.04 0.01 0.07 0.00 0.99 0.93 176 166 10 0.06
1986q4 0.34 0.42 0.93 0.00 0.00 1.00 -0.02 0.20 0.10 0.00 1.00 0.91 177 164 13 0.07
1987q1 3.59 0.00 0.31 0.00 0.54 0.00 0.00 0.94 0.05 0.04 0.90 0.88 196 193 3 0.02
1987q2 -0.21 0.62 1.09 0.00 -0.13 0.01 -0.02 0.22 0.07 0.00 1.01 0.90 195 157 38 0.19
1987q3 0.94 0.00 0.78 0.00 0.21 0.00 -0.03 0.01 0.04 0.02 0.99 0.94 201 194 7 0.03
1987q4 0.66 0.06 0.87 0.00 0.03 0.54 -0.02 0.03 0.10 0.00 0.97 0.92 211 185 26 0.12
1988q1 1.18 0.00 0.73 0.00 0.23 0.00 -0.02 0.12 0.03 0.08 0.97 0.92 235 230 5 0.02
1988q2 0.78 0.03 0.79 0.00 0.15 0.00 -0.02 0.09 0.07 0.00 1.00 0.92 233 222 11 0.05
1988q3 0.18 0.57 0.92 0.00 0.04 0.38 -0.03 0.01 0.08 0.00 1.01 0.92 241 232 9 0.04
1988q4 0.30 0.40 0.89 0.00 0.09 0.08 -0.03 0.02 0.05 0.01 1.00 0.90 252 239 13 0.05
1989q1 1.52 0.00 0.62 0.00 0.34 0.00 -0.02 0.06 0.04 0.01 0.98 0.93 265 259 6 0.02
1989q2 1.20 0.00 0.69 0.00 0.26 0.00 -0.01 0.24 0.05 0.00 1.00 0.93 263 252 11 0.04
1989q3 0.37 0.26 0.85 0.00 0.17 0.00 -0.04 0.00 0.03 0.07 1.01 0.93 266 244 22 0.08
1989q4 -0.19 0.52 0.95 0.00 0.07 0.02 -0.03 0.00 0.05 0.00 1.03 0.92 271 238 33 0.12
1990q1 1.04 0.00 0.70 0.00 0.30 0.00 -0.02 0.03 0.02 0.27 0.99 0.93 293 273 20 0.07
1990q2 0.45 0.13 0.80 0.00 0.17 0.00 -0.04 0.00 0.07 0.00 1.00 0.92 293 260 33 0.11
1990q3 0.31 0.32 0.84 0.00 0.08 0.01 -0.04 0.00 0.09 0.00 0.96 0.90 294 238 56 0.19
1990q4 0.03 0.92 0.89 0.00 0.00 0.94 -0.05 0.00 0.15 0.00 0.98 0.90 296 218 78 0.26
1991q1 0.77 0.01 0.71 0.00 0.22 0.00 -0.02 0.02 0.11 0.00 1.02 0.93 311 277 34 0.11
1991q2 0.24 0.45 0.81 0.00 0.13 0.00 -0.05 0.00 0.14 0.00 1.03 0.92 308 263 45 0.15
1991q3 -0.40 0.20 0.93 0.00 0.04 0.23 -0.03 0.01 0.13 0.00 1.07 0.92 310 252 58 0.19
1991q4 -0.89 0.01 1.00 0.00 0.01 0.72 -0.04 0.00 0.12 0.00 1.10 0.91 313 255 58 0.19
1992q1 -0.39 0.17 0.92 0.00 0.13 0.00 -0.04 0.00 0.07 0.00 1.08 0.94 320 299 21 0.07
1992q2 -0.78 0.00 0.97 0.00 0.11 0.00 -0.03 0.01 0.06 0.00 1.11 0.94 318 295 23 0.07
1992q3 -0.45 0.08 0.91 0.00 0.16 0.00 -0.04 0.00 0.06 0.00 1.08 0.95 321 295 26 0.08
1992q4 -0.75 0.00 1.00 0.00 0.07 0.02 -0.03 0.01 0.07 0.00 1.10 0.95 325 296 29 0.09
1993q1 2.36 0.00 0.45 0.00 0.46 0.00 0.00 0.97 0.09 0.00 1.00 0.93 335 316 19 0.06
1993q2 -0.28 0.25 0.94 0.00 0.11 0.00 -0.03 0.03 0.05 0.00 1.07 0.95 332 311 21 0.06
1993q3 -0.09 0.69 0.94 0.00 0.08 0.02 -0.02 0.05 0.07 0.00 1.07 0.96 342 322 20 0.06
1993q4 0.18 0.40 0.95 0.00 0.02 0.43 -0.01 0.13 0.08 0.00 1.05 0.96 352 324 28 0.08
1994q1 2.32 0.00 0.48 0.00 0.42 0.00 0.01 0.55 0.07 0.01 0.99 0.78 377 360 17 0.05
1994q2 0.84 0.00 0.81 0.00 0.17 0.00 0.01 0.13 0.04 0.00 1.03 0.96 364 352 12 0.03
1994q3 1.39 0.00 0.72 0.00 0.21 0.00 0.02 0.02 0.05 0.00 1.01 0.96 367 358 9 0.02
1994q4 1.24 0.00 0.75 0.00 0.15 0.00 0.03 0.01 0.08 0.00 1.01 0.96 363 343 20 0.06
1995q1 1.21 0.00 0.74 0.00 0.21 0.00 0.02 0.05 0.04 0.00 1.01 0.96 373 366 7 0.02
1995q2 1.47 0.00 0.64 0.00 0.36 0.00 -0.01 0.22 0.02 0.02 1.02 0.97 362 359 3 0.01
1995q3 1.00 0.00 0.77 0.00 0.26 0.00 0.00 0.88 0.00 0.82 1.03 0.98 362 357 5 0.01
1995q4 0.68 0.00 0.87 0.00 0.13 0.00 -0.02 0.05 0.05 0.00 1.03 0.97 362 355 7 0.02
1996q1 3.19 0.00 0.34 0.00 0.52 0.00 0.01 0.51 0.09 0.00 0.96 0.95 386 381 5 0.01
1996q2 1.14 0.00 0.75 0.00 0.26 0.00 -0.03 0.01 0.03 0.00 1.02 0.97 380 374 6 0.02
1996q3 0.99 0.00 0.80 0.00 0.20 0.00 -0.01 0.27 0.04 0.00 1.03 0.97 383 366 17 0.04
1996q4 1.71 0.00 0.58 0.00 0.44 0.00 -0.03 0.01 0.04 0.00 1.03 0.98 369 365 4 0.01
1997q1 3.96 0.00 0.13 0.00 0.78 0.00 0.00 0.76 0.05 0.00 0.96 0.96 387 386 1 0.00
1997q2 0.91 0.00 0.85 0.00 0.16 0.00 0.00 0.74 0.04 0.00 1.04 0.97 370 363 7 0.02
1997q3 1.81 0.00 0.62 0.00 0.41 0.00 -0.02 0.10 0.03 0.00 1.04 0.97 363 360 3 0.01
1997q4 1.36 0.00 0.78 0.00 0.23 0.00 -0.01 0.37 0.03 0.00 1.04 0.97 363 356 7 0.02
1998q1 1.90 0.00 0.66 0.00 0.35 0.00 -0.01 0.58 0.04 0.00 1.03 0.97 383 383 0 0.00
1998q2 1.59 0.00 0.71 0.00 0.29 0.00 -0.01 0.32 0.05 0.00 1.04 0.97 368 364 4 0.01
1998q3 1.53 0.00 0.70 0.00 0.31 0.00 -0.01 0.66 0.02 0.05 1.03 0.96 368 363 5 0.01
1998q4 2.48 0.00 0.42 0.00 0.60 0.00 -0.04 0.13 0.05 0.05 1.03 0.85 365 355 10 0.03
1999q1 3.61 0.00 0.19 0.00 0.76 0.00 0.01 0.56 0.04 0.00 0.99 0.95 404 398 6 0.01
1999q2 1.44 0.00 0.62 0.00 0.44 0.00 -0.03 0.03 0.04 0.00 1.07 0.97 391 385 6 0.02
1999q3 0.85 0.00 0.77 0.00 0.26 0.00 0.00 0.81 0.04 0.00 1.07 0.96 386 378 8 0.02
1999q4 0.84 0.00 0.71 0.00 0.34 0.00 0.01 0.67 0.03 0.01 1.09 0.96 378 362 16 0.04
2000q1 0.64 0.00 0.76 0.00 0.29 0.00 0.01 0.64 0.02 0.03 1.08 0.96 449 440 9 0.02
2000q2 0.93 0.00 0.70 0.00 0.32 0.00 0.02 0.17 0.03 0.00 1.07 0.96 441 424 17 0.04
2000q3 0.94 0.00 0.60 0.00 0.48 0.00 -0.01 0.66 0.03 0.00 1.11 0.96 445 433 12 0.03
2000q4 -0.62 0.00 0.95 0.00 0.18 0.00 -0.02 0.17 0.05 0.00 1.16 0.95 443 416 27 0.06
2001q1 0.36 0.05 0.79 0.00 0.29 0.00 -0.01 0.29 0.04 0.00 1.10 0.97 461 449 12 0.03
2001q2 -0.04 0.84 0.86 0.00 0.24 0.00 -0.01 0.31 0.04 0.00 1.13 0.97 454 441 13 0.03
2001q3 0.25 0.15 0.82 0.00 0.26 0.00 0.00 0.68 0.02 0.01 1.11 0.97 459 440 19 0.04
2001q4 -0.07 0.70 0.93 0.00 0.14 0.00 0.00 0.73 0.04 0.00 1.10 0.96 454 423 31 0.07
2002q1 3.38 0.00 0.22 0.00 0.67 0.00 0.08 0.00 0.04 0.00 1.01 0.95 465 458 7 0.02
2002q2 1.14 0.00 0.70 0.00 0.33 0.00 0.01 0.16 0.02 0.01 1.07 0.97 464 449 15 0.03
2002q3 0.90 0.00 0.77 0.00 0.25 0.00 0.00 0.88 0.03 0.00 1.05 0.97 458 446 12 0.03
2002q4 1.12 0.00 0.75 0.00 0.24 0.00 0.01 0.26 0.05 0.00 1.04 0.97 455 442 13 0.03
2003q1 3.44 0.00 0.28 0.00 0.62 0.00 0.04 0.00 0.03 0.00 0.97 0.96 469 458 11 0.02
2003q2 1.23 0.00 0.75 0.00 0.25 0.00 0.01 0.41 0.02 0.02 1.03 0.97 464 452 12 0.03
2003q3 1.46 0.00 0.76 0.00 0.21 0.00 0.01 0.31 0.04 0.00 1.01 0.97 463 455 8 0.02
2003q4 1.28 0.00 0.82 0.00 0.16 0.00 0.02 0.10 0.03 0.00 1.02 0.97 464 448 16 0.03
2004q1 1.80 0.00 0.72 0.00 0.22 0.00 0.02 0.12 0.05 0.00 1.00 0.97 472 463 9 0.02
2004q2 1.70 0.00 0.69 0.00 0.31 0.00 0.00 0.81 0.02 0.07 1.02 0.97 456 448 8 0.02
2004q3 1.34 0.00 0.78 0.00 0.21 0.00 0.02 0.17 0.02 0.02 1.03 0.97 446 432 14 0.03
2004q4 1.93 0.00 0.66 0.00 0.34 0.00 0.00 0.98 0.01 0.09 1.01 0.97 451 435 16 0.04
2005q1 1.99 0.00 0.64 0.00 0.33 0.00 0.01 0.64 0.01 0.09 1.00 0.97 455 447 8 0.02
2005q2 2.07 0.00 0.60 0.00 0.38 0.00 0.01 0.16 0.01 0.41 1.00 0.97 448 438 10 0.02
2005q3 1.91 0.00 0.65 0.00 0.34 0.00 0.00 0.98 0.01 0.33 1.00 0.97 448 439 9 0.02





Table 15 – Panel A (continued) 
 





































2006q1 2.49 0.00 0.55 0.00 0.40 0.00 0.02 0.07 0.03 0.01 0.99 0.97 386 380 6 0.02
2006q2 2.01 0.00 0.64 0.00 0.35 0.00 -0.01 0.56 0.02 0.07 0.99 0.97 382 376 6 0.02
2006q3 1.94 0.00 0.66 0.00 0.31 0.00 -0.01 0.45 0.04 0.00 1.00 0.97 378 370 8 0.02
2006q4 1.21 0.00 0.82 0.00 0.16 0.00 -0.01 0.18 0.05 0.00 1.01 0.96 369 359 10 0.03
2007q1 4.00 0.00 0.29 0.00 0.52 0.00 0.04 0.01 0.08 0.00 0.93 0.95 369 362 7 0.02
2007q2 0.92 0.00 0.85 0.00 0.13 0.00 -0.01 0.36 0.05 0.00 1.01 0.95 361 348 13 0.04
2007q3 1.25 0.00 0.73 0.00 0.24 0.00 -0.01 0.49 0.06 0.00 1.02 0.96 357 336 21 0.06
2007q4 1.16 0.00 0.77 0.00 0.13 0.00 0.05 0.00 0.07 0.00 1.01 0.95 344 298 46 0.13
2008q1 1.38 0.00 0.73 0.00 0.17 0.00 0.02 0.31 0.07 0.00 0.99 0.94 347 316 31 0.09
2008q2 1.18 0.00 0.76 0.00 0.03 0.25 0.08 0.00 0.10 0.00 0.97 0.88 343 273 70 0.20
2008q3 0.26 0.46 0.92 0.00 -0.08 0.00 0.03 0.10 0.15 0.00 1.03 0.88 339 230 109 0.32
2008q4 -1.26 0.00 1.14 0.00 -0.19 0.00 0.02 0.45 0.09 0.00 1.06 0.83 327 187 140 0.43
2009q1 -0.36 0.36 0.95 0.00 -0.08 0.02 0.04 0.13 0.09 0.00 1.00 0.81 343 231 112 0.33
2009q2 0.01 0.99 0.95 0.00 -0.11 0.00 -0.02 0.35 0.17 0.00 0.98 0.84 336 190 146 0.43
2009q3 -1.17 0.00 1.03 0.00 -0.13 0.00 0.06 0.03 0.13 0.00 1.10 0.88 333 202 131 0.39
2009q4 -1.82 0.00 1.12 0.00 -0.16 0.00 0.03 0.31 0.13 0.00 1.12 0.89 326 184 142 0.44
2010q1 -1.08 0.00 1.00 0.00 0.00 0.92 -0.01 0.73 0.11 0.00 1.10 0.91 323 231 92 0.28
2010q2 -2.11 0.00 1.17 0.00 -0.10 0.00 -0.02 0.39 0.09 0.00 1.14 0.91 316 226 90 0.28
2010q3 -0.74 0.02 0.90 0.00 0.05 0.10 0.04 0.15 0.14 0.00 1.12 0.89 314 231 83 0.26
2010q4 -1.93 0.00 1.12 0.00 -0.09 0.00 0.01 0.72 0.11 0.00 1.16 0.91 302 225 77 0.25
2011q1 -0.53 0.10 0.91 0.00 0.09 0.01 -0.02 0.54 0.11 0.00 1.10 0.90 301 260 41 0.14
2011q2 -1.16 0.00 0.94 0.00 0.06 0.06 0.04 0.19 0.13 0.00 1.16 0.92 295 255 40 0.14
2011q3 -1.21 0.00 1.00 0.00 -0.02 0.62 0.02 0.47 0.11 0.00 1.11 0.90 292 256 36 0.12
2011q4 -1.42 0.00 0.98 0.00 0.06 0.19 -0.01 0.78 0.12 0.00 1.15 0.90 287 249 38 0.13
2012q1 -1.27 0.00 0.97 0.00 0.14 0.00 -0.02 0.41 0.05 0.00 1.15 0.93 361 333 28 0.08
2012q2 -1.33 0.00 0.99 0.00 0.09 0.00 0.00 0.91 0.06 0.00 1.15 0.92 358 327 31 0.09
2012q3 -1.02 0.00 0.99 0.00 0.05 0.15 0.01 0.77 0.06 0.00 1.11 0.92 355 319 36 0.10
2012q4 -1.34 0.00 1.07 0.00 0.00 0.95 -0.02 0.27 0.07 0.00 1.11 0.92 352 323 29 0.08
2013q1 -0.28 0.30 0.89 0.00 0.16 0.00 0.02 0.18 0.01 0.34 1.09 0.94 351 333 18 0.05
2013q2 -0.32 0.25 0.93 0.00 0.05 0.09 0.03 0.16 0.07 0.00 1.08 0.93 351 330 21 0.06
2013q3 -0.11 0.70 0.90 0.00 0.12 0.00 0.00 0.98 0.05 0.00 1.07 0.93 346 325 21 0.06
2013q4 -0.04 0.86 0.90 0.00 0.15 0.00 -0.41 0.04 2.75 -0.23 0.95 0.96 337 317 20 0.06
Average 0.73 0.11 0.78 0.00 0.20 0.07 -0.01 0.31 0.08 0.03 1.04 0.94 354.82 327.72 27.10 0.08



































1986 0.87 0.04 0.73 0.00 0.12 0.07 -0.02 0.38 0.16 0.00 1.00 0.89 177 166 11 0.06
1987 3.29 0.00 0.33 0.00 0.32 0.00 0.01 0.62 0.19 0.00 0.85 0.81 211 187 24 0.11
1988 2.44 0.00 0.26 0.00 0.50 0.00 -0.01 0.60 0.18 0.00 0.94 0.89 252 240 12 0.05
1989 2.09 0.00 0.33 0.00 0.51 0.00 -0.01 0.25 0.12 0.00 0.95 0.88 271 247 24 0.09
1990 -0.44 0.21 0.87 0.00 0.09 0.04 -0.05 0.00 0.10 0.00 1.01 0.85 296 233 63 0.21
1991 1.60 0.00 0.50 0.00 0.25 0.00 -0.02 0.12 0.25 0.00 0.97 0.84 313 252 61 0.19
1992 1.19 0.00 0.49 0.00 0.43 0.00 0.00 0.97 0.12 0.00 1.04 0.91 325 293 32 0.10
1993 2.65 0.00 0.30 0.00 0.49 0.00 0.01 0.10 0.15 0.00 0.95 0.91 352 323 29 0.08
1994 2.47 0.00 0.28 0.00 0.54 0.00 0.03 0.01 0.11 0.00 0.95 0.95 363 350 13 0.04
1995 2.88 0.00 0.09 0.00 0.79 0.00 0.02 0.27 0.08 0.00 0.96 0.96 362 359 3 0.01
1996 2.68 0.00 0.09 0.00 0.82 0.00 -0.01 0.38 0.08 0.00 0.98 0.96 369 363 6 0.02
1997 3.32 0.00 0.10 0.00 0.75 0.00 0.01 0.64 0.10 0.00 0.96 0.96 363 362 1 0.00
1998 3.08 0.00 0.11 0.07 0.76 0.00 -0.02 0.39 0.11 0.00 0.95 0.81 365 361 4 0.01
1999 2.25 0.00 0.28 0.00 0.52 0.00 0.05 0.01 0.14 0.00 1.00 0.94 378 372 6 0.02
2000 2.05 0.00 0.07 0.00 0.82 0.00 0.05 0.01 0.11 0.00 1.06 0.93 443 433 10 0.02
2001 2.57 0.00 0.22 0.00 0.59 0.00 0.07 0.00 0.11 0.00 0.99 0.92 454 440 14 0.03
2002 2.40 0.00 0.26 0.00 0.63 0.00 0.03 0.01 0.07 0.00 0.99 0.96 455 445 10 0.02
2003 3.05 0.00 0.28 0.00 0.54 0.00 0.04 0.00 0.09 0.00 0.94 0.96 464 460 4 0.01
2004 1.88 0.00 0.57 0.00 0.38 0.00 -0.01 0.33 0.06 0.00 0.99 0.96 451 441 10 0.02
2005 2.04 0.00 0.52 0.00 0.42 0.00 -0.01 0.60 0.04 0.00 0.97 0.96 446 438 8 0.02
2006 1.88 0.00 0.54 0.00 0.39 0.00 0.00 0.74 0.06 0.00 0.99 0.96 369 365 4 0.01
2007 3.37 0.00 0.12 0.00 0.53 0.00 0.09 0.00 0.19 0.00 0.93 0.92 344 325 19 0.06
2008 2.37 0.00 0.49 0.00 -0.07 0.11 0.14 0.00 0.32 0.00 0.89 0.76 327 219 108 0.33
2009 -1.79 0.00 1.20 0.00 -0.31 0.00 0.06 0.04 0.14 0.00 1.10 0.84 326 168 158 0.48
2010 -1.64 0.00 1.09 0.00 -0.11 0.00 -0.04 0.13 0.17 0.00 1.12 0.88 302 210 92 0.30
2011 -0.51 0.12 0.77 0.00 0.11 0.02 0.03 0.39 0.20 0.00 1.11 0.89 287 246 41 0.14
2012 -0.83 0.00 0.92 0.00 0.07 0.03 0.03 0.21 0.09 0.00 1.11 0.91 352 315 37 0.11
2013 -0.02 0.94 0.82 0.00 0.17 0.00 0.02 0.37 0.06 0.00 1.08 0.94 337 315 22 0.07
Average 1.68 0.05 0.45 0.00 0.39 0.01 0.02 0.27 0.13 0.00 0.99 0.91 348.36 318.86 29.50 0.09
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1986q3 3.46 0.00 0.21 0.26 0.62 0.00 -0.01 0.83 0.13 0.10 0.95 0.95 34 33 1 0.03
1986q4 2.14 0.02 0.56 0.00 0.36 0.00 0.01 0.78 0.02 0.73 0.96 0.93 34 34 0 0.00
1987q1 1.23 0.19 0.66 0.00 0.49 0.00 -0.03 0.39 -0.14 0.29 0.98 0.94 34 34 0 0.00
1987q2 0.58 0.59 0.94 0.00 0.01 0.92 0.04 0.37 0.02 0.85 1.01 0.92 34 27 7 0.21
1987q3 1.41 0.06 0.61 0.00 0.42 0.00 0.03 0.43 -0.02 0.86 1.04 0.96 34 33 1 0.03
1987q4 1.42 0.12 0.71 0.00 0.08 0.52 -0.01 0.57 0.18 0.04 0.95 0.92 34 31 3 0.09
1988q1 2.72 0.00 0.38 0.00 0.69 0.00 -0.05 0.05 -0.13 0.11 0.89 0.96 34 34 0 0.00
1988q2 1.23 0.13 0.69 0.00 0.36 0.00 -0.01 0.66 -0.06 0.45 0.98 0.95 34 33 1 0.03
1988q3 1.77 0.03 0.50 0.00 0.45 0.00 -0.03 0.25 0.05 0.33 0.98 0.95 34 33 1 0.03
1988q4 -0.28 0.77 1.03 0.00 0.01 0.92 -0.01 0.71 -0.01 0.91 1.02 0.92 34 32 2 0.06
1989q1 0.76 0.40 0.75 0.00 0.37 0.00 -0.01 0.84 -0.11 0.27 1.01 0.95 34 34 0 0.00
1989q2 0.75 0.40 0.71 0.00 0.42 0.01 0.04 0.14 -0.10 0.20 1.07 0.95 34 33 1 0.03
1989q3 0.52 0.56 0.79 0.00 0.24 0.06 -0.01 0.75 0.03 0.71 1.05 0.94 34 32 2 0.06
1989q4 0.64 0.47 0.76 0.00 0.23 0.12 0.02 0.51 0.04 0.60 1.06 0.94 34 33 1 0.03
1990q1 1.04 0.23 0.61 0.00 0.43 0.00 -0.04 0.11 0.01 0.86 1.01 0.96 34 34 0 0.00
1990q2 1.62 0.05 0.50 0.00 0.36 0.01 -0.03 0.23 0.18 0.10 1.01 0.96 34 34 0 0.00
1990q3 -0.39 0.57 0.92 0.00 0.06 0.59 -0.05 0.05 0.09 0.19 1.02 0.95 34 31 3 0.09
1990q4 0.91 0.29 0.61 0.00 0.42 0.00 -0.03 0.21 0.01 0.89 1.01 0.95 34 32 2 0.06
1991q1 0.41 0.62 0.63 0.00 0.51 0.00 -0.01 0.70 -0.03 0.71 1.10 0.97 34 34 0 0.00
1991q2 -2.07 0.06 1.19 0.00 -0.14 0.37 -0.04 0.15 0.14 0.13 1.16 0.95 34 32 2 0.06
1991q3 0.02 0.99 0.76 0.00 0.24 0.11 -0.01 0.58 0.14 0.16 1.12 0.96 34 34 0 0.00
1991q4 -1.69 0.25 1.08 0.00 0.08 0.73 0.01 0.65 0.03 0.53 1.20 0.95 34 30 4 0.12
1992q1 1.67 0.16 0.37 0.14 0.82 0.00 0.02 0.47 -0.12 0.06 1.08 0.97 34 34 0 0.00
1992q2 1.23 0.22 0.66 0.00 0.35 0.04 0.02 0.36 0.02 0.82 1.05 0.97 34 34 0 0.00
1992q3 3.16 0.03 0.09 0.80 0.95 0.01 0.00 0.94 -0.02 0.79 1.02 0.97 34 34 0 0.00
1992q4 1.39 0.08 0.58 0.00 0.49 0.00 0.02 0.41 -0.02 0.64 1.06 0.97 34 34 0 0.00
1993q1 0.67 0.58 0.91 0.00 0.12 0.63 0.02 0.67 -0.01 0.89 1.03 0.95 34 34 0 0.00
1993q2 1.42 0.24 0.61 0.04 0.43 0.11 0.02 0.57 -0.02 0.78 1.04 0.96 34 32 2 0.06
1993q3 3.21 0.01 0.26 0.36 0.72 0.02 0.03 0.24 -0.03 0.71 0.99 0.96 34 34 0 0.00
1993q4 2.69 0.09 0.36 0.32 0.63 0.06 -0.01 0.41 0.00 1.00 0.98 0.96 34 33 1 0.03
1994q1 2.98 0.02 0.38 0.17 0.55 0.03 -0.11 0.05 0.13 0.00 0.95 0.98 34 34 0 0.00
1994q2 2.27 0.03 0.59 0.01 0.38 0.04 -0.02 0.74 0.00 0.97 0.95 0.96 34 34 0 0.00
1994q3 2.82 0.01 0.50 0.05 0.40 0.10 0.04 0.47 0.00 0.96 0.93 0.97 34 34 0 0.00
1994q4 2.44 0.02 0.55 0.02 0.28 0.15 0.03 0.56 0.09 0.11 0.95 0.96 34 33 1 0.03
1995q1 1.46 0.04 0.81 0.00 0.06 0.24 0.10 0.16 0.00 0.93 0.97 0.97 34 32 2 0.06
1995q2 0.18 0.85 1.05 0.00 0.09 0.59 -0.03 0.68 -0.12 0.06 1.00 0.97 34 33 1 0.03
1995q3 2.46 0.03 0.44 0.10 0.60 0.03 0.03 0.42 -0.07 0.11 0.99 0.98 34 33 1 0.03
1995q4 0.19 0.81 0.98 0.00 0.13 0.34 -0.03 0.67 -0.05 0.19 1.04 0.97 34 34 0 0.00
1996q1 -0.26 0.79 1.00 0.00 0.20 0.31 -0.06 0.44 -0.06 0.16 1.07 0.98 34 33 1 0.03
1996q2 0.47 0.74 0.93 0.01 0.11 0.73 0.00 0.95 -0.01 0.80 1.03 0.97 34 34 0 0.00
1996q3 1.80 0.05 0.60 0.00 0.37 0.03 0.04 0.39 0.01 0.74 1.02 0.98 34 34 0 0.00
1996q4 1.44 0.14 0.65 0.01 0.42 0.05 -0.01 0.82 -0.02 0.55 1.03 0.98 34 34 0 0.00
1997q1 2.83 0.03 0.32 0.29 0.73 0.01 -0.04 0.37 0.00 0.92 1.01 0.98 34 34 0 0.00
1997q2 3.52 0.01 0.35 0.19 0.34 0.07 0.06 0.47 0.21 0.00 0.96 0.98 34 34 0 0.00
1997q3 2.77 0.03 0.42 0.15 0.68 0.01 -0.05 0.35 -0.06 0.20 1.00 0.98 34 34 0 0.00
1997q4 4.57 0.00 0.14 0.60 0.77 0.00 0.06 0.23 -0.02 0.77 0.94 0.97 34 34 0 0.00
1998q1 3.64 0.00 0.32 0.22 0.52 0.04 0.06 0.20 0.09 0.16 0.99 0.97 34 34 0 0.00
1998q2 2.55 0.00 0.61 0.00 0.19 0.12 0.05 0.30 0.14 0.01 1.00 0.97 34 34 0 0.00
1998q3 2.75 0.00 0.38 0.06 0.65 0.00 -0.01 0.71 -0.01 0.85 1.01 0.98 34 34 0 0.00
1998q4 2.02 0.02 0.43 0.02 0.67 0.00 0.00 0.89 -0.01 0.88 1.08 0.98 34 34 0 0.00
1999q1 -1.03 0.19 1.18 0.00 0.04 0.69 -0.15 0.07 0.04 0.46 1.11 0.97 34 33 1 0.03
1999q2 4.24 0.00 -0.15 0.59 1.27 0.00 -0.10 0.05 0.00 0.95 1.03 0.99 34 34 0 0.00
1999q3 0.56 0.48 0.90 0.00 0.08 0.30 0.01 0.82 0.07 0.37 1.07 0.97 34 33 1 0.03
1999q4 3.60 0.00 -0.02 0.92 1.03 0.00 -0.09 0.07 0.11 0.00 1.03 0.98 34 34 0 0.00
2000q1 1.22 0.25 0.54 0.04 0.70 0.00 -0.04 0.25 -0.13 0.06 1.08 0.97 34 33 1 0.03
2000q2 -0.22 0.80 0.98 0.00 0.23 0.00 -0.04 0.46 -0.09 0.28 1.08 0.97 34 34 0 0.00
2000q3 2.11 0.01 0.23 0.23 0.98 0.00 -0.10 0.01 -0.01 0.85 1.10 0.98 34 34 0 0.00
2000q4 2.53 0.02 0.13 0.60 1.08 0.00 -0.07 0.35 -0.04 0.55 1.10 0.97 34 33 1 0.03
2001q1 2.27 0.00 0.29 0.10 0.76 0.00 -0.09 0.02 0.12 0.01 1.07 0.98 34 34 0 0.00
2001q2 0.47 0.38 0.80 0.00 0.18 0.01 -0.05 0.13 0.16 0.01 1.09 0.98 34 32 2 0.06
2001q3 1.36 0.03 0.62 0.00 0.28 0.00 0.02 0.64 0.15 0.13 1.07 0.98 34 34 0 0.00
2001q4 1.18 0.11 0.72 0.00 0.26 0.01 0.03 0.69 0.06 0.53 1.06 0.97 34 32 2 0.06
2002q1 2.71 0.00 0.31 0.03 0.82 0.00 -0.05 0.33 -0.06 0.17 1.02 0.99 34 34 0 0.00
2002q2 2.53 0.00 0.47 0.00 0.56 0.00 -0.02 0.75 -0.02 0.81 1.00 0.99 34 34 0 0.00
2002q3 1.17 0.08 0.67 0.00 0.25 0.01 -0.04 0.51 0.18 0.08 1.06 0.97 34 33 1 0.03
2002q4 2.12 0.00 0.50 0.00 0.38 0.00 -0.06 0.12 0.21 0.01 1.02 0.98 34 32 2 0.06
2003q1 3.19 0.00 0.30 0.01 0.60 0.00 -0.03 0.47 0.11 0.02 0.98 0.99 34 33 1 0.03
2003q2 1.47 0.02 0.73 0.00 0.13 0.29 0.06 0.24 0.12 0.02 1.04 0.98 34 33 1 0.03
2003q3 2.83 0.00 0.44 0.00 0.60 0.00 -0.03 0.39 -0.04 0.40 0.97 0.99 34 34 0 0.00
2003q4 2.69 0.00 0.52 0.00 0.38 0.00 0.03 0.28 0.05 0.21 0.99 0.99 34 34 0 0.00
2004q1 2.80 0.00 0.51 0.00 0.41 0.00 0.03 0.47 0.02 0.72 0.98 0.99 34 34 0 0.00
2004q2 2.49 0.00 0.50 0.00 0.49 0.00 0.04 0.36 -0.03 0.51 1.00 0.99 34 33 1 0.03
2004q3 3.01 0.00 0.38 0.00 0.56 0.00 0.02 0.61 0.04 0.21 0.99 0.99 34 34 0 0.00
2004q4 1.43 0.01 0.75 0.00 0.31 0.03 0.00 0.95 -0.02 0.61 1.02 0.98 34 33 1 0.03
2005q1 3.56 0.00 0.29 0.00 0.70 0.00 -0.01 0.62 -0.02 0.71 0.96 0.99 34 34 0 0.00
2005q2 2.52 0.00 0.53 0.00 0.44 0.00 0.01 0.71 0.00 0.98 0.99 0.99 34 34 0 0.00
2005q3 1.73 0.01 0.71 0.00 0.25 0.15 0.04 0.36 -0.01 0.91 1.00 0.98 34 33 1 0.03





Table 15 – Panel C (continued) 
 




































2006q1 3.02 0.00 0.50 0.00 0.43 0.00 0.05 0.16 -0.02 0.65 0.96 0.99 34 34 0 0.00
2006q2 3.23 0.00 0.42 0.00 0.52 0.00 0.01 0.72 0.00 0.92 0.95 0.99 34 34 0 0.00
2006q3 3.18 0.00 0.37 0.00 0.69 0.00 -0.03 0.57 -0.07 0.06 0.96 0.99 34 34 0 0.00
2006q4 1.03 0.09 0.90 0.00 0.07 0.15 -0.03 0.35 0.07 0.12 1.01 0.99 34 34 0 0.00
2007q1 2.65 0.00 0.51 0.00 0.48 0.00 0.04 0.26 -0.04 0.53 0.99 0.99 34 34 0 0.00
2007q2 1.30 0.02 0.81 0.00 0.12 0.04 0.04 0.29 0.04 0.42 1.01 0.99 34 33 1 0.03
2007q3 1.56 0.01 0.74 0.00 0.20 0.01 -0.06 0.31 0.11 0.01 0.99 0.99 34 33 1 0.03
2007q4 1.35 0.07 0.66 0.00 0.14 0.06 0.14 0.06 0.11 0.13 1.05 0.97 34 31 3 0.09
2008q1 2.11 0.00 0.56 0.00 0.44 0.00 -0.05 0.47 0.04 0.49 0.99 0.98 34 34 0 0.00
2008q2 1.24 0.28 0.77 0.00 0.34 0.01 -0.13 0.33 -0.01 0.93 0.97 0.94 34 30 4 0.12
2008q3 2.99 0.01 0.53 0.00 0.03 0.73 0.11 0.11 0.28 0.00 0.96 0.95 34 27 7 0.21
2008q4 -1.27 0.32 1.36 0.00 -0.17 0.17 0.05 0.65 -0.21 0.02 1.03 0.92 34 21 13 0.38
2009q1 4.29 0.01 0.39 0.12 -0.08 0.55 0.25 0.12 0.27 0.01 0.83 0.86 34 26 8 0.24
2009q2 0.85 0.64 0.77 0.00 0.13 0.39 0.02 0.79 0.06 0.50 0.99 0.89 34 23 11 0.32
2009q3 0.53 0.67 0.79 0.00 0.05 0.77 0.10 0.49 0.09 0.40 1.03 0.92 34 22 12 0.35
2009q4 0.27 0.83 0.76 0.00 0.02 0.84 0.13 0.32 0.16 0.07 1.08 0.91 34 20 14 0.41
2010q1 -0.66 0.58 0.85 0.00 0.32 0.02 -0.15 0.25 0.11 0.22 1.13 0.95 34 26 8 0.24
2010q2 0.59 0.50 0.73 0.00 0.29 0.01 0.05 0.55 -0.02 0.83 1.05 0.96 34 30 4 0.12
2010q3 0.78 0.45 0.48 0.01 0.47 0.01 -0.08 0.26 0.25 0.00 1.13 0.95 34 30 4 0.12
2010q4 0.56 0.61 0.55 0.02 0.35 0.06 0.13 0.28 0.12 0.15 1.14 0.94 34 30 4 0.12
2011q1 -0.13 0.90 0.95 0.00 0.13 0.20 -0.02 0.76 -0.02 0.83 1.04 0.96 34 32 2 0.06
2011q2 2.08 0.01 0.46 0.00 0.46 0.00 0.06 0.41 0.04 0.28 1.02 0.98 34 33 1 0.03
2011q3 2.18 0.09 0.45 0.07 0.42 0.10 -0.01 0.91 0.13 0.11 0.99 0.95 34 33 1 0.03
2011q4 0.48 0.73 0.67 0.01 0.19 0.39 0.00 0.99 0.23 0.06 1.10 0.94 34 33 1 0.03
2012q1 1.53 0.11 0.50 0.00 0.48 0.00 -0.06 0.34 0.13 0.02 1.04 0.97 34 34 0 0.00
2012q2 1.57 0.16 0.56 0.01 0.50 0.02 -0.08 0.27 0.02 0.75 1.00 0.96 34 32 2 0.06
2012q3 -0.24 0.83 0.96 0.00 0.06 0.63 -0.04 0.62 0.06 0.33 1.04 0.96 34 33 1 0.03
2012q4 -0.79 0.42 1.05 0.00 -0.01 0.94 -0.02 0.74 0.03 0.54 1.06 0.97 34 34 0 0.00
2013q1 1.46 0.10 0.68 0.00 0.26 0.17 0.01 0.81 0.05 0.31 1.00 0.98 34 33 1 0.03
2013q2 0.38 0.60 0.92 0.00 -0.02 0.89 0.10 0.15 0.00 1.00 1.01 0.97 34 34 0 0.00
2013q3 1.10 0.10 0.79 0.00 0.18 0.06 -0.01 0.82 0.03 0.50 0.99 0.98 34 32 2 0.06
2013q4 2.38 0.00 0.63 0.00 0.18 0.09 -0.03 0.38 0.17 0.00 0.95 0.99 34 33 1 0.03
Average 1.59 0.21 0.61 0.06 0.37 0.15 0.00 0.45 0.03 0.43 1.02 0.97 34 32.53 1.47 0.04




































1986 2.08 0.02 0.59 0.00 0.33 0.00 0.01 0.73 0.02 0.79 0.95 0.93 34 34 0 0.00
1987 1.35 0.13 0.70 0.00 0.11 0.31 -0.01 0.62 0.17 0.05 0.96 0.92 34 31 3 0.09
1988 -0.28 0.77 1.03 0.00 0.01 0.92 -0.01 0.71 -0.01 0.90 1.02 0.92 34 32 2 0.06
1989 0.64 0.46 0.77 0.00 0.23 0.12 0.02 0.55 0.04 0.62 1.05 0.94 34 33 1 0.03
1990 0.95 0.27 0.61 0.00 0.41 0.00 -0.03 0.23 0.01 0.87 1.01 0.95 34 32 2 0.06
1991 -0.93 0.52 0.95 0.00 0.16 0.52 -0.01 0.78 0.05 0.39 1.15 0.95 34 30 4 0.12
1992 1.39 0.08 0.58 0.00 0.49 0.00 0.02 0.41 -0.02 0.64 1.06 0.97 34 34 0 0.00
1993 2.43 0.07 0.42 0.20 0.60 0.05 -0.01 0.44 -0.01 0.84 0.99 0.96 34 33 1 0.03
1994 2.44 0.02 0.55 0.02 0.28 0.15 0.03 0.56 0.09 0.11 0.95 0.96 34 33 1 0.03
1995 0.19 0.81 0.98 0.00 0.13 0.34 -0.03 0.67 -0.05 0.19 1.04 0.97 34 34 0 0.00
1996 1.44 0.14 0.65 0.01 0.42 0.05 -0.01 0.82 -0.02 0.55 1.03 0.98 34 34 0 0.00
1997 4.15 0.00 0.17 0.53 0.79 0.00 0.00 0.89 0.00 0.96 0.96 0.97 34 34 0 0.00
1998 2.03 0.01 0.43 0.02 0.67 0.00 0.00 0.89 -0.01 0.87 1.08 0.98 34 34 0 0.00
1999 3.60 0.00 -0.02 0.92 1.03 0.00 -0.09 0.07 0.11 0.00 1.03 0.98 34 34 0 0.00
2000 2.53 0.02 0.13 0.60 1.08 0.00 -0.07 0.35 -0.04 0.55 1.10 0.97 34 33 1 0.03
2001 1.13 0.11 0.73 0.00 0.25 0.01 0.02 0.72 0.06 0.52 1.06 0.97 34 32 2 0.06
2002 2.12 0.00 0.50 0.00 0.38 0.00 -0.06 0.10 0.21 0.00 1.02 0.98 34 32 2 0.06
2003 2.77 0.00 0.53 0.00 0.38 0.00 0.03 0.30 0.04 0.33 0.98 0.99 34 34 0 0.00
2004 1.56 0.00 0.75 0.00 0.29 0.03 0.00 0.98 -0.02 0.66 1.01 0.98 34 33 1 0.03
2005 2.31 0.00 0.64 0.00 0.28 0.00 0.01 0.84 0.05 0.15 0.97 0.99 34 34 0 0.00
2006 1.31 0.03 0.87 0.00 0.08 0.12 -0.03 0.43 0.07 0.12 0.99 0.99 34 34 0 0.00
2007 1.42 0.05 0.65 0.00 0.16 0.03 0.13 0.07 0.11 0.13 1.05 0.97 34 31 3 0.09
2008 -0.60 0.63 1.29 0.00 -0.16 0.20 0.06 0.62 -0.19 0.02 0.99 0.91 34 21 13 0.38
2009 0.86 0.44 0.71 0.00 0.04 0.65 0.15 0.27 0.15 0.09 1.04 0.91 34 20 14 0.41
2010 1.13 0.26 0.49 0.03 0.35 0.06 0.14 0.24 0.12 0.14 1.10 0.93 34 30 4 0.12
2011 1.71 0.17 0.56 0.03 0.23 0.31 0.01 0.89 0.21 0.10 1.01 0.93 34 33 1 0.03
2012 0.31 0.70 0.90 0.00 0.07 0.55 0.00 0.96 0.04 0.52 1.01 0.96 34 34 0 0.00
2013 2.70 0.00 0.60 0.00 0.19 0.07 -0.03 0.41 0.18 0.00 0.94 0.99 34 33 1 0.03
Average 1.53 0.20 0.63 0.08 0.33 0.16 0.01 0.56 0.05 0.40 1.02 0.96 34 32.00 2.00 0.06





Figure 21a-f plot the elasticities of book value (blue), net income (red), other 
comprehensive income (green), and other capital adjustments (orange) over time for the 
four bank samples. Visual inspection of the four figures suggests a reciprocal relationship 
between elasticity of lagged book value and net income. Both elasticities fluctuate over 
time in all four samples, but the two elasticity sequences tend to move in opposite 
directions. In the quarterly cross-sectional sample in Figure 21a and b, the average 
elasticity of lagged book value slightly drops to a lower level at the end of 1992, about 
the same time when the average elasticity of net income increases. At the outbreak of the 
global financial crisis (2008Q3), the elasticity of lagged book value increases to an 
average close to 1, while the elasticity on net income becomes negative. The plotting of 
the yearly cross-sectional data in Figure 21e substantiates the observation of the 
reciprocal relationship between the elasticities of lagged book value and net income. 
Computing the correlation provides evidence of a strong linear relationship of -0.95 for 
the quarterly cross-sectional sample and -0.93 for the yearly cross-sectional sample 
between lagged book value and net income.  
In the case of the 34 banks, the reciprocal relationship between lagged book value and net 
income continues to exist84, but their elasticities display greater fluctuation and the 
reversal of the elasticities take place in a smaller window. The quarterly time-series in 
Figure 21c and d depict the greater fluctuation of the lagged book value and net income 
elasticities than in the cross-sectional sample. The level of book value’s t-1 elasticity is 
lower than for the cross-sectional samples, but higher for net income elasticity. Figure 
21f presents the yearly elasticities and shows a different picture for the 34 banks than for 
the 1007 banks in Figure 21e. The elasticity of lagged book value drops for the 34 banks 
much later than in the cross-sectional sample, i.e. around 1997, and the lower level only 
last until 2001 when it increases. In the same time frame, the elasticity of net income falls. 
As in the cross-sectional sample, the global financial crisis is accompanied by an increase 
in the elasticity of lagged book value and a decrease in net income. Low or negative 
elasticities are associated with years of loss, reflecting the inverse relation of losses with 
market returns. 
                                                 
84 The correlation between the elasticities of lagged book value and net income are marginally lower than 






Figure 21: Comparisons of elasticities on book value, net income, other comprehensive income, and other capital adjustments for quarterly and yearly cross-sectional and time 









































































































































































































































































































































































































































































































































































































































































































































Across Figure 21a to f, the elasticity of other comprehensive income is close to zero with 
one exception. At the time of the global financial crisis, this elasticity shows a distinct 
increase above zero. In Table 15 there is evidence of this small increase in the relevance 
of other comprehensive income’s elasticity. In Panel A, the four quarters with the highest 
elasticities85 are significant and, in Panel B, the reported elasticities for the years 2007, 
2008, and 2009 are also all statistically significant, with their coefficients being 0.09%, 
0.14%, and 0.06% respectively. In Panels C and D, there is evidence of the fourth quarter 
of 2007, respectively the year 2007 being significant. The coefficients on the elasticity in 
both cases are very close at 0.14% and 0.13% respectively. Given the opposing movement 
of the elasticities of net income and other comprehensive income during the global 
financial crisis, the correlations between the two variables are computed. The cross-
sectional quarterly and yearly samples show very weak signs of positive (0.08) and 
negative (-0.06) correlation, whereas in the time-series data sets for the 34 banks, the 
quarterly and yearly samples indicate a weak (-0.35) to moderate (-0.43) negative linear 
relationship between the two variables. This result suggests that for the average bank in 
the cross-sectional sample the reclassification of unrealised gains and losses of available-
for-sale securities and accumulated net gains and losses on cash flow hedges into net 
income is less common than for the banks in the time-series sample. 
Figure 22 presents the elasticities on lagged book value, net income, other comprehensive 
income, and other capital adjustments for the quarterly cross-sectional data sets. In 
contrast to the previous plots, only the elasticities of positive net income are included86. 
The elasticities of lagged book value and net income remain on average significant, while 
those of other comprehensive income and other capital adjustments do not (see Table 36 
in the appendix for the results). The elasticities of net income and other comprehensive 
income are influenced by the presence of losses. The elasticity of net income absent loss 
observations fluctuates more87 around 0.34 without any distinct shifts below or above that 
level compared to the levels shown in Figure 21a. For other comprehensive income, the 
                                                 
85 In Table 15 Panel A, the quarters 2007Q1, 2007Q4, 2008Q2, and 2009Q3 have elasticity coefficients of 
0.04, 0.05, 0.08, and 0.06 which are the four highest elasticities for the period between 2007Q1 and 2009Q4. 
86 It was not possible to compute the corresponding model for negative net income because the number of 
observations was too small for some quarters. 






elasticities fluctuate around zero. The increase during the global financial crisis 




Figure 22: Comparisons of elasticities on book value, positive net income, other comprehensive income, and 
other capital adjustments for the quarterly cross-sectional data sets. 
Figure 23a to d plot the number of losses (red) and the inverse of the constant’s 
exponential value (blue). In all four figures, the number of losses distinctively increases 
in two periods. The first period ranges between the beginning of 1989 and the end of 1994 
when up to 26% of banks report losses. The second period, in which up to 40% of banks 
report losses across all four bank samples, starts at the end of 2007 and lasts until the end 
of 2010. The increase in the number of reported losses corresponds to a rise of the inverse 
of the estimate of the intercept parameter, interpreted as a measure of the risk premium. 
In fact, both sets of elasticities appear to move with one another. Computing the 
correlation between the two elasticities confirms that they are positively correlated. In the 
cross-sectional quarterly bank sample the correlation is 0.62 and for the yearly bank 
sample it is 0.78. In the much smaller time-series bank samples, the correlations are 
weaker. For the quarterly data, the correlation is 0.27 and for the yearly data, it is 0.45. 
                                                 





The correlation between the accounting variables is high: In the large datasets the large 
sample sizes ameliorates the problem of multicollinearity. In the smaller data sets the size 
of the variance inflation factors show that the reliability of estimates is reduced. However, 
unless estimates are clearly inconsistent, the picture portrayed by the estimates derived 
from the larger data sets can be used to support those made using the smaller samples. 
Table 16 presents the Spearman and Pearson correlations for the quarterly and yearly 
cross-sectional and time-series data sets. Across all four data sets, the correlations 
between the lagged book value, book value and net income are strong (between 0.76 and 
0.86 for the Spearman correlation, and between 0.55 and 0.79 for the Pearson correlation). 
The correlations for the corresponding lognormal transformations of the absolute values 





































































































































































































































































































































































































































































































































Table 16: Spearman and Pearson correlations for the quarterly and yearly cross-sectional and time-series data 
sets. 
 
The strong correlations between the lagged book value, book value and net income then 
explain the behaviour of the variance inflation factors (VIFs) in Figure 24a to d. In Figure 
24a, the VIFs on lagged book value and net income frequently exceed a value of 10 and 
sometimes up to 26, while in Figure 24b, both variables exceed a VIF of 10 only twice. 
When the two cross-sectional data sets are compared with the two time-series data sets, 
the VIFs of the time-series data sets are between five to eight times higher than of the 
cross-sectional data sets (see Figure 24c and d). These results indicate that the parameter 
estimates in the time series sample and in the smaller data sets should be considered to be 
indicative only. However, the parameter estimates in Panel B are associated with much 
lower VIFs and the sample size makes it reasonable to treat them as statistically reliable. 
Furthermore, the time patterns of the parameter estimates in each sample are broadly 
similar suggesting the overall evolution of the elasticities over the period studied reveal 
a systematic relationship to underlying economic events. The key results in this Section 
are that the long-run elasticity on bank income behaves similarly over time to what has 
Cross Sectional Yearly Sample: 1986 -2013







Log of NI Log of OCI
Log of 
OCA
MKVL 1.00 0.82 0.84 0.89 -0.02 0.02 Log of MKVL 1.00 0.85 0.94 0.87 0.50 0.78
BKVL_1 0.89 1.00 0.99 0.72 -0.06 0.06 Log of BKVL_1 0.89 1.00 0.92 0.84 0.47 0.67
BKVL 0.92 0.98 1.00 0.73 -0.07 0.16 Log of BKVL 0.92 0.98 1.00 0.90 0.50 0.78
NI 0.87 0.76 0.80 1.00 0.11 -0.22 Log of NI 0.87 0.88 0.88 1.00 0.44 0.72
OCI -0.02 -0.01 0.00 -0.01 1.00 -0.42 Log of OCI 0.53 0.55 0.54 0.49 1.00 0.43
OCA -0.31 -0.35 -0.29 -0.37 0.01 1.00 Log of OCA 0.78 0.75 0.80 0.73 0.48 1.00
Cross Sectional Quarterly Sample: 1986Q3 - 2013Q4







Log of NI Log of OCI
Log of 
OCA
MKVL 1.00 0.84 0.84 0.70 -0.03 0.01 Log of MKVL 1.00 0.93 0.94 0.88 0.51 0.77
BKVL_1 0.92 1.00 1.00 0.55 -0.03 0.03 Log of BKVL_1 0.92 1.00 0.99 0.90 0.50 0.74
BKVL 0.92 1.00 1.00 0.56 -0.03 0.09 Log of BKVL 0.92 1.00 1.00 0.90 0.50 0.76
NI 0.86 0.79 0.80 1.00 0.09 -0.16 Log of NI 0.87 0.88 0.88 1.00 0.45 0.71
OCI -0.02 -0.01 0.00 -0.02 1.00 -0.25 Log of OCI 0.53 0.53 0.53 0.48 1.00 0.43
OCA -0.52 -0.52 -0.50 -0.52 0.01 1.00 Log of OCA 0.79 0.77 0.78 0.74 0.46 1.00
Time Series Yearly Sample: 1986 - 2013







Log of NI Log of OCI
Log of 
OCA
MKVL 1.00 0.85 0.87 0.93 0.01 0.10 Log of MKVL 1.00 0.96 0.96 0.95 0.68 0.89
BKVL_1 0.96 1.00 0.99 0.78 -0.01 0.04 Log of BKVL_1 0.96 1.00 1.00 0.95 0.68 0.90
BKVL 0.97 1.00 1.00 0.79 -0.02 0.17 Log of BKVL 0.97 1.00 1.00 0.95 0.67 0.90
NI 0.91 0.87 0.88 1.00 0.01 -0.06 Log of NI 0.96 0.96 0.96 1.00 0.65 0.89
OCI -0.02 -0.03 -0.02 -0.03 1.00 -0.34 Log of OCI 0.75 0.75 0.74 0.73 1.00 0.65
OCA -0.51 -0.50 -0.46 -0.55 -0.03 1.00 Log of OCA 0.91 0.91 0.92 0.90 0.73 1.00
Time Series Quarterly Sample: 1986Q3 - 2013Q4







Log of NI Log of OCI
Log of 
OCA
MKVL 1.00 0.86 0.87 0.83 -0.01 0.03 Log of MKVL 1.00 0.96 0.97 0.95 0.70 0.87
BKVL_1 0.97 1.00 1.00 0.69 0.00 0.01 Log of BKVL_1 0.97 1.00 1.00 0.95 0.69 0.86
BKVL 0.97 1.00 1.00 0.70 0.00 0.09 Log of BKVL 0.97 1.00 1.00 0.95 0.68 0.87
NI 0.89 0.86 0.86 1.00 -0.09 -0.03 Log of NI 0.95 0.96 0.96 1.00 0.64 0.86
OCI 0.00 0.00 0.00 -0.02 1.00 -0.19 Log of OCI 0.75 0.75 0.74 0.71 1.00 0.62





been reported in other more general studies using similar modelling methods, but that it 
tends to be lower relative to the long-run elasticity on bank lagged book values, and that 
the long-run elasticity on other comprehensive income is zero or has very low values. The 
latter result is also reflected in the other studies mentioned above and may suggest the 
market pays little attention to fair values in the long-run. 
The evidence reported in this subsection is therefore consistent with results reported in 
other studies using these methods. Hypothesis 4, that the long-run elasticity of net income 
is positive and significant, is confirmed, subject to income being positive, as is Hypothesis 








































































































































































































































































































































































































































































































6.4 The short-run value relevance of net income and other comprehensive 
income 
This Section reports the results of estimating error correction models (ECMs) to 
determine the short-run effect of the banks’ accounting variables, particularly net income 
and other comprehensive income, on bank’s market returns. 
The first subsection reports additional descriptive statistics showing patterns in the 
variables used for models estimated in this Section, not already reported in Section 6.4.1. 
The second subsection, 6.4.2 focuses on a single variable market on book value model 
using the bank quarterly and annual data sets to provide a link to the multivariable models 
used in the following subsections. The data sets used in subsection 6.4.2 are insufficient 
to provide reliable annual estimates of the parameters in a multivariable model. 
Consequently, the third subsection, 6.4.3, estimates a multivariable ECM to determine 
the individual contributions of net income and other comprehensive income to explaining 
returns, using a larger and a more general sample consisting of all Compustat firms with 
a SIC classification between 6200 and 6400. Subsection 6.4.3 is relevant to the testing of 
Hypotheses 6 and 7 in Section 3.3.4 of Chapter 3.  
6.4.1 Descriptive statistics 
Figure 25a and b plot data for market value and lagged book value for 2 of the 34 banks 
in the quarterly and annual data sets shown in Table 7. In both cases, a long-run 
relationship between market value and lagged book value is suggested with the exception 
of the decline in market value at the time of the global financial crisis. The lagged book 
value sequence of both banks has an exponential appearance, with Bank 16’s curve being 
characterised by four distinct upward shifts which correspond to a merger event and three 
acquisitions89. Bank 28 has only one distinct shift90. Figure 25c and d plot the original 
                                                 
89 Bank 16 is the Bank of America which in its current form is the result of the merger between NationsBank 
and BankAmerica in September of 1998. This merger corresponds with the first shift in lagged book value 
in Figure 15a. Three further acquisitions followed. The second shift in the curve is the result of Bank of 
America purchasing FleetBoston Financial Corporation in April 2004. About two years later, in January 
2006, Bank of America acquires MBNA Corporation which was followed by the last major acquisition of 
United States Trust Company in February 2008. 
90 Bank 28 is US Bancorp which in its current form is the result of the merger between Firstar and US 
Bancorp Minneapolis in February 2001. Firstar was the surviving bank holding company, but it was decided 





data of net income, other comprehensive income and comprehensive income. The 
sequence plots of net income in Figure 25c show considerable variation. Other 
comprehensive income does not show any exponential growth in its average value, but 
moves along a mean slightly below zero with noticeable fluctuations. The log 
transformations of the variables’ absolute values allow for a better comparison of the four 
sequence plots depicted in Figure 25e and f. Market value and lagged book value, move 
closely together.  
The Compustat data is used for two reasons: 1) the FR Y-9C data sets are small and 
insufficient to provide reliable annual estimates of the parameters in a multivariable 
model, and 2) to validate the previous findings and to ensure that they are generalizable 
across data sources (e.g. Lara et al., 2006; Rosenberg and Houglet, 1974). Table 17 shows 
average market and accounting variable descriptive statistics for the larger sample of 
Compustat firms with SIC codes between (and including) 6200 and 6399. Their time 
sequence plots are shown in Figure 26. 
Table 17: Compustat banks with Standard Industrial Classification codes from 6020 to 6399 
 
Table 17 contains descriptive statistics comparable to those in Table 7 Panel A, for the 
bank cross-sectional annual data samples. The relative magnitudes are similar to the 
averages shown in Table 7. The market-to-book ratios are a slightly lower in this enlarged 
sample, 1.33 compared to 1.43. The same is true of the price-earnings ratios, which are 
comparable at 13.49 and 14.83, respectively. The common dividend pay-out ratio for the 
large sample is approximately 4.6% overall (including those year in which dividends were 
not paid). Combining this with changes in other capital gives a ratio relative to book value 
N Mean Standard Error Standard Deviation Skewness Kurtosis
Market value 17979 2024.37 81.41 10915.49 10.91 152.09
Book value 15923 1518.02 72.93 9202.43 13.22 217.77
Net income 15951 150.06 8.12 1025.94 6.08 224.73
Other comprehensive income 13919 -4.98 6.72 792.77 7.98 782.27
Common dividends 15560 69.64 3.34 416.64 13.14 230.97
Other capital changes 13654 80.75 10.34 1207.76 26.25 993.15
Log market value 17953 4.87 0.01 1.99 0.79 0.85
Log book value 15923 4.88 0.01 1.77 0.98 1.34
Log net income 15948 2.52 0.02 2.03 0.66 0.71
Log other comprehensive incom 13836 -0.26 0.06 6.65 -4.11 18.26
Log common dividends 19333 1.04 0.01 1.91 1.14 2.22
Log other capital changes 13208 1.23 0.02 2.81 -0.92 11.83





of just under 1%. This compares to a similar ratio of other capital adjustments in the small 
bank sample. In both samples, other comprehensive income is negative (averaging 
US$4.8 million in the larger sample compared to US$3.02 in the smaller bank sample.  
The transformation of the magnitudes of these variables to logs has a similar effect as in 
the smaller bank sample. Skewness and kurtosis are much reduced, moving the 
distributions of the variables closer to the Gaussian. Histograms and P-P plots are not 
shown but they closely follow the patterns reported earlier. Compared to the normal the 
logged values of market value, book value and net income are skewed to the right. 
Dividends have a spike at zero due to the inclusion of zero dividend observations and 
other comprehensive income and other capital changes are also affected by the inclusion 
of very small values. Otherwise these variables conform to the pattern that when their 
magnitudes are logged they behave more like normally distributed variables than their 
unlogged counterparts. 
The time series plots for the larger sample follow a similar pattern to those in the smaller 
sample of banks, showing book value coming close to market value after 2007 and giving 
the impression of an average of the graphs of these variables as they are shown in the 
cases of banks 16 and 28 in Figure 25. The sequence plots comparing the behaviour of 
net income and other comprehensive income over time also evidence similar traits in the 
larger and smaller sample. Net income shows signs of exponential growth interrupted by 
the global financial crisis in 2007 – 8 while other comprehensive income again appears 
stationary (as is expected) but with increased volatility in recent years.  
The evidence therefore is that the broad statistical characteristics of the enlarged sample 
of financial firms in the SIC 6020-6399 classifications are similar to that displayed by the 
smaller bank sample of 34 firms. This provides support for using the enlarged set of firms 
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a) Market and book value b) Log market and book value 
c) Net income and other comprehensive income d) Log net income and other comprehensive 
income 
Figure 26: Market value, book value, net income, other comprehensive incomee, and their logarithmic 



































































Sequence plots of market value and 
book value 1986 - 2013: Compustat 
firms SIC 6200 - 6399

































































Sequence plots of log market value and 
log book value 1986 - 2013: Compustat 
firms SIC 6200 - 6399


































































Sequence plots of net income and other 
comprehensive income 1986 - 2013: 



































































Sequence plots of log net income and 
log other comprehensive income 1986 -
2013: Compustat firms SIC 6200 -
6399
Log net income





6.4.2 Single variable models in book value 
Table 18 presents the results of running a single error correction model of market value 
on book value for the banks in the smaller quarterly and annual samples. These samples 
are just sufficient to provide tentative estimates of the parameters in a single variable error 
correction model. The method of estimation implements the error correction approach of 
Erikssen and MacKinnon (2001) to testing for co-integration91. As in this case the model 
variables are positive, both the log absolute value and IHS transformations deliver 
approximately the same results. Consequently, the description of the results of the market-
to-book relation concerns both transformations. Column 1 of Table 11 lists the statistics 
contained in each row. Columns 2 to 5 report the short-run market value elasticity of book 
value, the error correction coefficient and their p-values. Columns 6 to 9 report the long-
run elasticities and their p-values, while column 10 lists the adjusted R2. This is followed 
by statistics describing the six misspecification tests shown in columns 11 to 16. Under 
each of the error correction models is an overview of the number and percentages of banks 
with significant results for the individual error correction models. 
Across the quarterly and yearly models, the average short-run market value elasticity of 
book value is statistically insignificant, although some of the individual banks show 
statistically significant results. However, the estimates can be taken as indicative. The 
short-run elasticity in column 3 shows that in the quarterly model a 1% change in book 
value leads to a 0.48% change in the market value in the same period. This increases in 
the wider yearly window to 0.74%. At the individual firm level, the estimates suggest that 
market values of 21 banks in the quarterly and 15 banks in the yearly models react 
significantly to changes in book value in the same period. The short-run elasticities of the 
21 banks in the quarterly models vary between 0.23% and 1.28%, while the corresponding 
elasticities of the 15 banks in the yearly models range between 0.69% and 2.44%. 
 
 
                                                 






Table 18: Average single error correction model of the relationship between market value and book value.  
The table reports the averages over the results of the 34 bank sample for quarterly and yearly observations 
starting from 1986 and ending in 2013. The panel presents the results for the log transformed absolute values. 
 
The average error correction term is significant at the 5% level in both models indicating 
that adjustment towards a long-run equilibrium takes place. Error correcting an average 
of 8% of the short-run imbalance to the long run relation in the quarterly sample roughly 
corresponds to the 25% in the yearly model. In other words, it takes about 3 to 4 years 
until the imbalance in the long-run is corrected. In the quarterly model, the average market 
value long-run elasticity on book value is 0.88, i.e. a 1% change in book value leads to 
0.88% change in book value in the long run. The average long-run elasticity on book 
value is not significant at the 5% level in either the quarterly model or the yearly model 
but the coefficient estimates are similar. At the individual firm level, the estimates suggest 
that market values of 23 banks in the quarterly and 17 banks in the yearly models react 
significantly to changes in book value in the long-run. The long-run elasticities of the 23 
banks in the quarterly models vary between 0.63% and 1.97%, while the corresponding 
long-run elasticities of the 15 banks in the yearly models range between 0.63% and 
1.57%. 
  
Short-run elasticities Long-run elasticities Diagnostics
Model:
Results of the natural logarithm transformation of absolute values
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Variable




















Average 0.48 0.15 -0.08 0.05 2.51 0.39 0.88 0.12 0.09 0.44 0.26 0.05 0.25 0.23 0.25
Standard Deviation 0.41 0.25 0.04 0.06 4.91 0.31 0.35 0.22 0.07 0.33 0.33 0.10 0.33 0.32 0.26
Standard Error 0.07 0.04 0.01 0.01 0.86 0.05 0.06 0.04 0.01 0.06 0.06 0.02 0.06 0.06 0.05
LCL 0.34 0.06 -0.09 0.03 0.83 0.28 0.75 0.04 0.06 0.33 0.15 0.02 0.14 0.12 0.16
UCL 0.62 0.23 -0.07 0.08 4.19 0.50 1.00 0.19 0.11 0.55 0.37 0.08 0.36 0.34 0.34
No. of banks with significant results: 21 21 4 23
0.62 0.62 0.12 0.68
Yearly Data
Average 0.74 0.21 -0.25 0.06 2.61 0.42 0.86 0.17 0.21 0.53 0.55 0.37 0.57 0.58 0.45
Standard Deviation 0.64 0.27 0.10 0.04 5.65 0.28 0.40 0.24 0.15 0.25 0.26 0.31 0.28 0.32 0.29
Standard Error 0.11 0.05 0.02 0.01 0.98 0.05 0.07 0.04 0.03 0.04 0.05 0.05 0.05 0.06 0.05
LCL 0.52 0.12 -0.29 0.05 0.68 0.33 0.73 0.09 0.16 0.44 0.46 0.27 0.47 0.47 0.36
UCL 0.96 0.30 -0.22 0.08 4.54 0.52 1.00 0.25 0.27 0.62 0.64 0.48 0.66 0.69 0.55
No. of banks with significant results: 13 15 2 17
0.38 0.44 0.06 0.50
Percentage of banks with significant results:
Percentage of banks with significant results:





6.4.3 Multivariable Error Correction Model  
This subsection reports the results of estimating a multivariable error correction model, 
using annual data, regressing market returns on the fundamental accounting variables of 
changes in book value, net income, other comprehensive income, common dividends and 
other capital changes and an error correction term based on these variables. As noted in 
subsection 6.4.1, a larger data set than the quarterly and annual data set of 34 firms used 
in previous Sections of this Chapter and in subsection 6.4.2 is required to produce reliable 
estimates.  
The results of applying the adjusted Ericsson-MacKinnon method described in Chapter 4 
to obtain estimates for the single variable ECM, 
 
𝑀𝐾𝑉𝐿𝑖,𝑡𝑀𝐾𝑉𝐿𝑖,𝑡−1 = ( BKVL𝑖,𝑗,𝑡BKVL𝑖,𝑗,𝑡−1)𝛽𝑖,𝑗,𝑡 ( 𝑀𝐾𝑉𝐿𝑖,𝑡−1ζ𝑖,𝑡 𝐵𝐾𝑉𝐿𝑖,𝑗,𝑡−1𝜑𝑖,𝑗,𝑡−1)−𝜆𝑖,𝑡 𝜔𝑖,𝑡 (2) 
where 𝑀𝐾𝑉𝐿 is market value and 𝐵𝐾𝑉𝐿 is book value and the multivariable ECM, 
 𝑀𝐾𝑉𝐿𝑖,𝑡𝑀𝐾𝑉𝐿𝑖,𝑡−1= ( 𝐵𝐾𝑉𝐿_1𝑖,𝑡𝐵𝐾𝑉𝐿_1𝑖,𝑡−1)𝛽𝑖,1,𝑡 ( 𝑁𝐼𝑖,𝑡𝑁𝐼𝑖,𝑡−1)𝛽𝑖,3,𝑡 ( 𝑂𝐶𝐼𝑖,𝑡𝑂𝐶𝐼𝑖,𝑡−1)𝛽𝑖,5,𝑡 ( 𝑂𝐶𝐴𝑖,𝑡𝑂𝐶𝐴𝑖,𝑡−1)𝛽𝑖,7,𝑡 
( 𝑀𝐾𝑉𝐿𝑖,𝑡−1ζ𝑖,𝑡∏𝐵𝐾𝑉𝐿_1𝑖,1,𝑡−1𝜑𝑖,1,𝑡−1 ∏NI𝑖,3,𝑡−1𝜏𝑖,3,𝑡−1 ∏OCI𝑖,5,𝑡−1𝛿𝑖,5,𝑡−1 ∏OCA𝑖,7,𝑡−1𝛾𝑖,7,𝑡−1)
−𝜆𝑖,𝑡 𝜔𝑖,𝑡 
(3) 
The estimates of the elasticities for these accounting variables, derived from these models, 
are displayed in Table 19.  
Estimates for the variables in the above models are shown together with the adjusted 𝑅2 
and sample size for each of the 28 years. The Fama-McBeth averages for each variable 
are shown five rows from the foot of Table 19 followed by their standard deviations with 
respect to time, the associated standard errors and resulting upper and lower confidence 






Table 19: Coefficient estimates from single variable and multivariable error correction models of market returns using Compustat firms, SIC 6200-6399 1986-2013. 
Year  𝑩𝑲𝑽𝑳  𝑩𝑲𝑽𝑳 𝑵𝑰 𝑶𝑪𝑰 𝑶𝑪𝑨 𝑫𝑰𝑽 𝑩𝑲𝑽𝑳 𝑵𝑰 𝑶𝑪𝑰 𝑫𝑰𝑽 𝑶𝑪𝑨  𝑨𝒅𝒋𝑹𝟐 𝑫𝒇 
1986 1.27 0.98 2.39 0.34 0.17 0.00 0.04 0.39 0.01 0.02 0.00 0.28 0.03 -0.07 0.28 109 
1987 0.72 1.03 1.87 0.46 0.01 0.00 0.03 0.46 0.02 0.00 0.00 0.26 0.01 0.03 0.10 104 
1988 0.82 1.02 1.29 0.61 -0.02 0.00 0.02 0.42 -0.01 0.03 0.00 0.57 0.03 -0.55 0.39 119 
1989 0.59 1.09 2.00 0.44 -0.03 -0.01 0.09 0.50 0.00 -0.05 0.00 0.08 0.01 -0.22 0.06 115 
1990 0.48 1.05 1.97 0.28 0.03 -0.01 0.07 0.61 0.05 -0.01 0.01 0.45 0.02 -0.58 0.21 126 
1991 0.62 1.07 1.64 0.55 -0.09 -0.01 0.11 0.50 0.02 0.05 0.00 0.23 0.04 -0.39 0.24 115 
1992 1.02 1.04 1.38 0.68 0.08 0.00 0.07 0.20 0.02 0.09 0.00 -0.04 0.07 -0.25 0.22 102 
1993 0.86 1.07 1.02 0.74 0.14 0.00 0.04 0.12 0.03 0.06 0.00 0.01 0.02 -0.24 0.12 165 
1994 0.85 1.06 1.27 0.58 0.30 0.00 0.04 0.10 -0.01 0.03 0.00 -0.03 0.03 0.03 0.08 168 
1995 0.92 1.08 1.44 0.59 0.31 0.00 0.01 0.13 0.00 0.08 0.00 0.02 0.01 -0.28 0.10 487 
1996 0.91 1.10 1.18 0.70 0.25 0.01 0.02 0.09 0.02 0.09 0.00 0.03 0.01 -0.20 0.11 549 
1997 1.44 1.09 2.29 0.41 0.45 0.01 0.03 0.11 -0.01 0.08 0.00 0.04 0.03 -0.23 0.11 519 
1998 0.94 1.13 1.91 0.46 0.43 0.01 0.05 0.12 0.04 0.11 0.01 0.10 0.03 -0.30 0.22 486 
1999 0.81 1.11 1.23 0.60 0.34 0.00 0.02 0.11 0.01 0.00 0.00 0.00 0.00 -0.66 0.05 478 
2000 0.52 1.19 0.89 0.66 0.38 0.01 0.05 0.05 0.02 0.06 0.00 0.07 0.04 -0.33 0.15 517 
2001 0.80 1.12 1.05 0.71 0.24 0.01 0.04 0.10 -0.01 0.08 0.00 0.05 0.02 -0.36 0.13 554 
2002 1.01 1.08 1.58 0.55 0.33 0.00 0.05 0.10 -0.02 0.06 0.00 0.08 0.03 -0.32 0.15 564 
2003 1.42 1.06 1.65 0.63 0.28 0.00 0.05 0.07 0.00 0.07 0.00 0.05 0.03 -0.37 0.15 564 
2004 1.51 1.05 1.96 0.51 0.40 0.00 0.05 0.04 0.01 0.11 0.00 0.06 0.02 -0.19 0.21 539 
2005 1.41 1.05 1.42 0.68 0.28 0.00 0.05 0.00 0.01 0.08 0.00 0.02 0.03 -0.24 0.19 511 
2006 1.31 1.06 1.40 0.69 0.28 0.00 0.05 0.00 0.01 0.03 0.00 0.04 0.02 -0.03 0.06 494 
2007 0.92 1.05 1.10 0.71 0.16 0.01 0.05 0.08 0.00 0.04 -0.01 -0.01 0.02 -0.09 0.03 494 
2008 0.45 1.10 0.67 0.76 -0.17 0.02 0.10 0.32 0.03 -0.11 0.00 0.41 0.04 -0.55 0.24 487 
2009 0.44 1.10 0.15 0.92 -0.25 0.05 0.11 0.32 0.06 -0.07 0.00 0.12 0.06 -0.41 0.22 471 
2010 0.59 1.08 0.41 0.87 -0.07 -0.02 0.13 0.22 0.04 0.01 0.01 0.06 0.07 -0.56 0.28 444 
2011 0.56 1.06 0.77 0.72 0.10 0.01 0.08 0.16 0.02 0.00 0.00 0.12 0.05 -0.53 0.23 424 
2012 0.86 1.02 0.58 0.81 0.10 0.00 0.06 0.07 0.00 0.07 0.00 0.02 0.01 -0.30 0.10 417 
2013 1.07 1.03 1.83 0.50 0.30 0.02 0.10 0.09 -0.01 -0.01 -0.01 0.03 0.06 -0.41 0.18 404 
Average 0.84 1.07 1.37 0.61 0.17 0.00 0.06 0.20 0.01 0.04 0.00 0.11 0.03 -0.31 0.16 375.93 
SD 0.32 0.04 0.56 0.15 0.19 0.01 0.03 0.17 0.02 0.05 0.00 0.15 0.02 0.18 0.08 180.92 
SE 0.06 0.01 0.11 0.03 0.04 0.00 0.01 0.03 0.00 0.01 0.00 0.03 0.00 0.03 0.02 34.19 
UCL 0.96 1.08 1.58 0.67 0.24 0.01 0.07 0.26 0.02 0.06 0.00 0.17 0.04 -0.24 0.20 442.94 





The main points to note regarding the estimate shown in Table 19 are as follows: the scale 
factor  on book value to equate it to market value is less than 1 on average over the 28 
year period. This reflects the fall in book value relative to market value for the sample 
firms since 2007. It stands in contrast to scale factors reported for Compustat firms as a 
whole in Clout and Willett (2016) and Lubberink and Willett (2017). However, it 
conforms more closely with the scale factors reported in Lubberink and Willett (2016b) 
for a sample of US banks. The inverse of the scale factor in the multiplicative model can 
be interpreted as a market assessed risk premium based on the accounting book value of 
net assets. This measure of the risk premium is displayed in Figure 27a. It will be used in 
the next Section to relate the fundamental accounting ratios with respect to book value to 
the market perceived riskiness of this sample of banks. 
The long-run elasticity on book value in the single variable model is close to 1, showing 
that book value explains most of market returns in the long-run. In the case of this bank-
based sample, the average long-run elasticity is greater than 1 implying that the market 
over-reacts slightly to changes in book value. This again stands in contrast to the estimates 
for this elasticity reported in previous studies such as those cited above that are slightly 
below 1. The elasticity on book value in the single variable ECM decomposes into 
individual elasticities on lagged book value and the remaining variables in the 
multivariable model, so that the latter sum approximately to the former, see Figure 27b. 
This property of the estimates also corresponds to the findings of previous research. The 
sequence plots of the elasticities on the variables in the multivariable models are shown 
in Figure 18c to illustrate their relative significance. 
It can be seen from Figure 27c that the elasticities on book value and net income are 
highly negatively correlated, so that when one is large the other tends to be low. The 
pattern that this reveals is that in times of economic turmoil, market returns are more 
sensitive to book values and less so to net income, the latter often being negative (i.e. 
losses are reported). Banks and other similar financial institutions are no different in this 
respect from firms generally. However, the long-run elasticity on book values is 
consistently higher than the long-run elasticity on net income, suggesting that in the case 
of banks the market pays greater attention to net asset values than it does in the case of 





Other comprehensive income has either a small or negligible elasticity in most years. See 
Figure 27d, which contrasts the elasticities on net income and other comprehensive 
income. Again, this is similar to other firms generally. However, in the case of banks, in 
which financial instruments are particularly important balance sheet items it suggests that 
adjustments to fair value are seen as unimportant from a valuation perspective. This 
evidence against the significance of fair value in valuation is consistent with the results 
reported in Section 6.3.  
Dividends are relevant to the assessment of return in the long-run, a fact evidenced by the 
positive sign on its elasticity, despite it being a cash outflow (Figure 27e). The only 
accounting variable (apart from the error correction term) that has other than a small or 
negligible influence on returns in the short-run is changes in common dividends. This 
short-run elasticity appears to be than firms generally92 .The sequence plot of the short 
elasticity on dividends is also shown in Figure 27e. 
The error correction coefficient is the most significant influence on market returns in the 
short run (Figure 27f). Although not shown here for reasons of space, its average 𝑡-
statistic for the period between 1986 and 2013 is 4.13 and after 1995 only falls below a 
5% level twice, in 2006 and 2007. This result is consistent with the result reported in the 
previous subsection for the single variable model, regarding the strength of the effect of 
the error correction coefficient. The average value of -0.31 is similar to the average value 
reported in the case of the single variable book value ECM estimated using annual data 
(-0.25). The statistical significance of the former is much higher than the latter due to the 
number of firms in the sample. Together the estimates show a strong long-term mean 
reversion in returns and suggest an adjustment period of somewhere between three and 
four years of market value to underlying fundamental accounting information.  
On the basis of the results reported in this and the other subsections of this Section, 
therefore, Hypothesis 6, that the short-run elasticity and value relevance of net income is 
positive (when the change in net income is positive) is supported by the sample of bank 
data used here. However, the effect, i.e. the size of the elasticity is small, so whether it is 
                                                 





economically significant is questionable. On the other hand, Hypothesis 7, that the change 
in other comprehensive income is significant, is not supported.  
a) Risk premium b) Long-run elasticities 
c) Elasticities on book value and net income d) Elasticities on net income and other 
comprehensive income 
e) Long and short run elasticities on dividends f) Error correction coefficient 


















































































































































































































































































































































6.5 Risk relevance of net income and other comprehensive income 
In this Section the risk premium measure is related to the growth in book value, book 
returns (net income to book value), dividends to book ratio and the elasticities on the 
accounting variables. The results reported below are relevant to testing Hypothesis 8 in 
Section 3.3.5 of Chapter 3. 
As explained in section 3.3.5, the risk assessment that follows is based upon the analysis 
of the market-to-book ratio in Lubberink and Willett (2017). That analysis is based upon 
a mathematical model whereas the interpretation of risk below is driven by empirical 
observation of patterns in the data. The market-to-book ratio and its inverse are often 
referred to in the literature as risk proxies. The interpretation is vague as a high market-
to-book ratio can in some instances be seen as an indicator of high risk (the market 
valuation is too optimistic) and in others as an indicator of low risk (the market’s valuation 
reflects the true firm value). The analysis below follows the latter view. Consequently, 
the book-to-market ratio is assumed to be a direct measure of risk while the market-to-
book ratio is inversely related to risk. 
The Lubberink and Willett (2017) model of the relationship between the market-to-book 
and accounting ratios with additional explanation is shown again here for convenience, 
using more economical notation than in Chapter 3. The theoretical market-to-book ratio 𝜇′ =  𝐵𝐾𝑉𝐿𝛽−1, based on the single variable market on book model 𝑀 = 𝐵𝐾𝑉𝐿𝛽, is 
approximately related to the parameters and variables in the multivariable model 𝑀 =
∏ 𝐴𝐶𝐶𝑖𝛽𝑖𝑛𝑖=0 , where, in the models estimated, 𝐴𝐶𝐶𝑖 is lagged book value when 𝑖 = 0, 
net income when 𝑖 = 1, other comprehensive income when 𝑖 = 2, dividends when 𝑖 = 3 
and other capital changes when 𝑖 = 4 by the expression, 
 𝜇′ ≅ 𝜇′′ = (∏|𝑟|𝑖𝛽𝑖𝑖 ) |𝐵𝐾𝑉𝐿|𝑡∑𝛽𝑖−1 (39) 
In Equation (39) the terms |𝑟|𝑖 represent the accounting ratios |𝐴𝐶𝐶𝑖 𝐵𝐾𝑉𝐿|⁄  and the 𝛽𝑖 
are the elasticities on the underlying accounting variables bearing the same subscript. 
That this relation holds, or the extent to which it holds true, for the sample of Compustat 





where the sequence plots from 1986 to 2013 are displayed. Attention focuses on 𝜇′′as the 
long-run measure of risk since this can be decomposed into the separate influences of the 
ratios in Figure 28b to e.  
Figure 28b displays the sequence plot of the ‘long-run’ risk premium defined as the 
inverse of 𝜇′′. This measure is relatively high in the 1990s but falls in the early 2000s 
implying that banks and related firms were not considered risky during the economic 
problems that occurred at that time. However, the long-run risk premium peaks in 2008, 
in the global financial crisis and remains relatively high afterwards. 
Figure 28c shows that the two main contributors to the behaviour of this risk measure are 
net income and dividends, which tend to act in opposition to one another, at least during 
the GFC. During that crisis evidently, on the basis of this measure, higher dividends were 
perceived as increasing long-run risk, while lower earnings were associated with a lower 
risk. These two sequences of ratios are negatively correlated at 73% over the period from 
1986 to 2013. 
Figure 28d indicates that book value growth and other comprehensive income contributed 
little to banks’ long-run risk premium’ during the period studied. When included in the 
risk measure a value of 1 leaves the measure unchanged due to its multiplicative 
construction. This suggests that the fair values included in the assessment of other 
comprehensive income are not treated by the market as being informative about risk any 
more than they are informative about market returns, as indicated by the results in 
subsection 6.4.3. 
Similar to Clout et al. (2016), the constant term in the multiplicative market-accounting 
model is interpreted as the market-book ratio in a multivariate context and its inverse 
measures a risk premium. In other words, the inverse of the scale factor  in Equation 
(39) shown in Figure 28e is an important contributor to the long-run risk premium. It is 
correlated to the overall measure to the extent of 78%. The scale factor might be viewed 
as a balancing item that represents aspects of the long-run risk premium unexplained by 
the behaviour of the accounting ratios. The book adjustment factor, i.e. the term at the 
end of Equation (39), |𝐵𝐾𝑉𝐿|𝑡∑𝛽𝑖−1, reflects the inability of the accounting variables to 





scale factor, the negative correlation between the two sequences being 71%. The third 
variable in Figure 28e, relating to other capital changes is close to 1 until the GFC then 
makes a less negligible contribution to the risk premium. 
Figure 28f displays sequence plots of the error correction coefficient. The time pattern 
evidenced by this parameter estimate bears superficial resemblance to the long-run risk 
premium, although the correlation is only 28% between 1986 and 2013. In the context of 
a market valuation model, the inverse of the size of  is usually interpreted as directly 
related to the time it takes market value to adjust to fundamental value based on 
accounting data. On this interpretation, the more rapid reaction of the market to changes 
in fundamentals, such as occurred during the GFC is associated with a period of higher 
risk. This suggests  might be viewed as an indicator of risk in the short term.  
The relative standard deviations of net income and other comprehensive income about 
the value neutral of 1 in Equation (39) are 0.64 and 0.04, respectively. This difference is 
of an order of more than 10. Based on this evidence and the visual impression given by 
Figure 28c, Hypothesis 8 that the ratio of net income to book value varies more than the 







a) Comparison of 𝝁′ and 𝝁′′ b) Long-run risk premium based on 𝝁′′ (𝟏 𝝁′′)⁄  
c) Long-run risk factors: Net income and dividends d) Long-run risk factors: Other comprehensive 
income and book value growth 
e) Long-run risk factors: Other capital changes, 
scale and book adjustment 
f) The error correction coefficient 











































































































































































































































































































































































































6.6 Chapter conclusion 
In summary, the results reported here provide little evidence that fair values carry 
significant information content beyond that found in historic costs. This applies to 
information about risk as well as returns. The strength of this conclusion is limited by the 
fact that accounting standards allow the reporting of unrealised profits in the profit and 
loss account and not just as other comprehensive income. However, aside from this 
proviso, there is virtually no support for the contention that the market values the use of 








This final Chapter concludes the thesis; it is comprised of four parts. In the first, the most 
relevant results are compared with previous findings from the extant literature and 
implications are outlined. Next, the limitations are described in the second subsection. 
Suggestions for future research are presented in the third subsection. Finally, the last 
subsection draws the thesis to a close by summarizing the main conclusions. 
7.1 Discussion 
The data analyses undertaken in the previous thesis chapter are based on multiplicative 
market-accounting models and thus required testing of the underlying statistical 
assumptions of the market and accounting data. The preliminary results confirmed 
previous findings in the accounting literature in that the market and accounting data 
showed exponential growth patterns and justified the use of multiplicative research 
models rather than additive one (Clout et al., 2016; Falta and Willett, 2013; Lubberink 
and Willett, 2017). While non-linear relationships between market value and accounting 
numbers have been stipulated in the literature (e.g. Burgstahler and Dichev, 1997), 
controlling for the exponential growth patterns of the data has been limited in literature 
on the fair value relevance. The limited fair value relevance studies which have accounted 
for growth patterns have done so by using additional variables (e.g. Nelson, 1996) but 
have not done so in the functional form of the model. 
The statistically significant differences between the fair values and historical costs for 
held-to-maturity and available-for-sale securities provided an explanation for previous 
findings within the literature that noted that the fair values of security assets provided 
additional information for market values (e.g. Barth, 1994; Park et al., 1999). The findings 
imply that historical cost provides the baseline information for analysts with which the 
fair value information can be compared; furthermore, if historical cost information is 
absent, fair values lose their relevance (Khurana and Kim, 2003). The small differences 
in economic magnitudes may imply that measuring securities at fair value or historical 
cost might not have played a major role in the global financial crisis thus supporting the 





measurement of the financial asset would cause the financial meltdown of banks as 
witnessed during the global financial crisis (Laux and Leuz, 2010). 
The results for the cross-sectional market-accounting model suggest that book value of 
net assets and net income are the most value relevant information in the long run. Those 
results align with the previous literature (e.g. Collins and Kothari 1989; Barth et al. 1992). 
The results also identify a reciprocal relationship between book value and net income 
whereby net income, as value relevant information, declines in relevance with an increase 
in the number of reported losses. Barth et al. (1998b) had similar results and interpreted 
this reciprocal relationship as an indication of the financial health of the firm. Given that 
the number of reported losses increased during the global financial crisis, and knowing 
about the dire situations of numerous banks at this time, this thesis contributes further 
evidence to this claim and further supports the existence of the reciprocal relationship 
between book value of net assets and net income. Indeed, the findings provide further 
evidence that book value serves as a proxy for an abandonment value (Barth et al., 1998a; 
Berger et al., 1996; Burgstahler and Dichev, 1997; Collins et al., 1999), given that the 
elasticity of book value increased during the financial crisis while the elasticity of net 
income decreased suggesting that the market did not value the information at that time.  
The long-run results for the cross-sectional analysis indicate that the fair value 
information contained in other comprehensive income is not relevant except for the time 
during the global financial crisis. This finding is in stark contrast to the majority of the 
fair value relevance literature, particularly regarding the value relevance of investment 
securities (e.g. Barth, 1994; Barth et al., 1996; Carroll et al., 2003). However, this finding 
contributes to previous work which explains the lack of information contained in fair 
values of investment securities and the associated unrealised gains and losses.  
Firstly, Nelson (1996) reported that after controlling for growth rates, the fair values of 
investment securities were no longer value-relevant. Given that the multiplicative market-
accounting model used in this thesis implicitly accounts for the exponential growth rates 
in market and accounting data, the results provide further evidence that fair value 





Secondly, the small difference in the economic magnitude between the fair values and 
historical costs of investment securities and the value irrelevance of other comprehensive 
income support Barth’s (1994) argument that a measurement error in the estimation of 
the fair values of investment securities causes a combined estimation error. Thus, they 
render unrealised gains and losses value-irrelevant. 
Overall the short- and long-term results reflect the business model of banks which are 
focused either on loans or investment banking. The markets, in turn, consider book value 
and changes herein as the major source of information for valuation. The results for the 
short-run value relevance show that markets partially (3 to 4 years) react to changes in 
the book value of U.S. banks, but not necessarily in the case of every bank. Short-term 
changes in net income and other comprehensive income appear to be irrelevant for the 
market’s valuation. Together with the long-run elasticity of book values being 
consistently higher than the long-run elasticity of net income, the results suggest that (in 
the case of banks) the market pays greater attention to net asset values than net income or 
other comprehensive income. This is reinforced further through the findings of the 
multivariable bank-based sample which show that the average long-run elasticity is 
greater than 1, implying that the market over-reacts slightly to changes in book value.  
Similar to the previous literature, this research found that comprehensive income is more 
volatile than net income whereby the main part of the volatility originates from net 
income (e.g. Barth, 1994; Clout et al., 2016; Hodder, 2006). The weak negative 
correlations between net income and other comprehensive income suggests that there is 
only marginally more risk information in comprehensive income. This finding is 
supported by the market considering net income information to be more risk relevant than 
other comprehensive income information.  
To examine the risk relevance of the accounting variables, the book-to-market ratio is 
assumed to be a direct measurement of risk while the market-to-book ratio is inversely 
related to risk. The results show that the two main contributors to the behaviour of this 
risk measure are net income and dividends, which tended to act in opposition to one 
another at the time of the global financial crisis. During the crisis, evidently, on the basis 
of this measure, higher dividends were perceived as increasing long-run risk, while lower 





other comprehensive income contributed little to banks’ long-run risk premium’ during 
the period studied. This in turn suggests that the fair values included in the assessment of 
other comprehensive income are not treated by the market as being informative about risk 
any more so than they are informative about market returns. These results are in stark 
contrast to the previous risk relevance literature, such as Hodder et al. (2006) and 
Blankespoor et al. (2013), who clearly found evidence supporting the risk relevance of 
fair value information. 
This subsection has summarized and discussed the key findings resulting from the 
analyses explained in prior chapters, including their relationship to the extant literature 
and contributions to theory. The following subsections explore the limitations of the study 
and their implications for future research in this area. 
7.2 Limitations 
The findings of this thesis come with some limitations. Firstly, the sample size of 34 
banks for the time-series analysis and the maximum number of 110 observations per bank 
limit the generalisability of the time-series results. The low number of observations per 
bank caused a degrees of freedom problem which was solved by running a single variable 
error correction model. This model provided first indications about the short- and long-
run relationship between market and book value of equity but further work is needed to 
understand the relationship between the components of book value of equity, particularly 
the fair value components, and market value.  
Secondly, due to a lack of detailed information about unrealised gains and losses over the 
observation period, other comprehensive income was used as the accounting variable 
measuring the impact of fair value accounting. This approach is legitimate since 
unrealised gains and losses of available-for-sale investment securities and corresponding 
cash flow hedges account for the majority of changes in other comprehensive income 
(e.g. Chambers et al., 2007; Jones and Smith, 2011). The findings can be further validated 
using unrealised gains and losses separately identified in the time-series data. 
Based on the limitations outlined in this subsection, potential directions for future study 





7.3 Future Research 
This thesis is among the first studies to examine the short- and long-run effects of fair 
value information on the value and risk relevance of accounting information. Further 
research is needed to better understand if the levels of and changes to financial assets and 
liabilities measured at fair value are deemed relevant for the markets’ appraisal of banks’ 
market value. The findings of this thesis related to the impact of the fair value information 
in other comprehensive income suggest that this may not be the case.  
Another area of future research concerns the availability of accounting information 
covering the period of the global financial crisis and the faithful representation of the 
economic consequences for U.S. banks. Previous fair value relevance research has 
covered time periods with economic conditions that suggest support for the use of fair 
value accounting, i.e. the high inflation in the 1970s, and the Savings and Loan Crisis in 
the late 1980s (Chambers, 1966; e.g. Edwards and Bell, 1961; Jackson and Lodge, 2000). 
However, economic conditions have dramatically changed in the U.S. since then, e.g. low 
market interest rates and high volumes of real estate. Future research, therefore, needs to 
account for these changes to evaluate whether previous findings are still valid. 
Future research into the value relevance of fair value information also needs to account 
for the statistical characteristics of the market and accounting information, i.e. the 
exponential growth patterns of the data. Using the multiplicative market-accounting 
model by Falta and Willett (2013) has been the first step in doing so. Future studies may 
want to adopt this model in revisiting research questions associated with balance sheet 
models. Another potential area for future research concerns the interchangeable effects 
between market and accounting data. For example, vector autoregressive analysis such as 







In conclusion, from a market and valuation point of view, the value and risk relevant 
information in fair values is marginally incremental at best. As such, there is not a specific 
need for fair value accounting in determining the value of a firm. Penman (2007) 
previously made this point when he demonstrated that historical cost information can be 
used to estimate Coca Cola’s market value. From a pure investment perspective, such as 
Graham’s (2008), it may be better to use historical cost accounting and the transaction 
approach; the accounting information can still be used to challenge the market prices of 
banks rather than trying to replicate them. The findings concerning the market’s risk 
premium seem to support this view given its preference for book value and net income 
information.  
These findings stand in strong contrast to findings in the previous literature. However, 
most of the previous literature used very different models to examine the value relevance 
of fair value: mainly asset approach, additive models on the original levels data and thus, 
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This Appendix contains additional tables with more detailed results pertaining to the 
summary Tables contained in the body of Chapter 6. Tables 19, 20 and 30 are specifically 
referred to in the Chapter. 
9.1 Descriptive Statistics 
Table 20: Summary statistics the yearly cross-sectional data set for book value and market value broken down 




Mean Std.Dev Skewness Kurtosis Mean Std.Dev Skewness Kurtosis
1986 177 510,870     1,048,773    4.66     31.04    564,892     1,006,158    4.09     24.82    
1987 211 457,415     927,340       4.96     36.99    441,843     816,260       4.20     26.47    
1988 252 457,636     1,014,097    4.99     36.84    465,470     934,720       4.35     28.58    
1989 271 457,962     1,011,641    5.02     37.58    535,141     1,135,614    4.22     25.61    
1990 296 435,982     1,009,955    4.88     34.24    341,774     844,148       5.14     37.12    
1991 313 466,415     1,152,082    4.69     28.55    561,056     1,414,331    4.86     32.50    
1992 325 532,304     1,510,122    5.92     46.18    773,285     1,994,150    4.74     29.31    
1993 352 590,154     1,758,034    5.75     42.33    796,329     2,102,396    4.77     28.86    
1994 363 599,308     1,889,688    6.34     51.24    732,220     1,929,602    4.79     29.86    
1995 362 669,598     2,125,267    6.00     45.91    1,116,498  3,325,524    5.17     33.84    
1996 369 727,623     2,468,099    5.96     42.80    1,480,211  4,884,589    5.85     43.24    
1997 363 781,346     2,660,241    5.89     41.22    2,195,960  6,736,503    5.15     33.07    
1998 365 853,966     3,580,467    8.19     84.40    2,211,705  8,950,760    7.44     67.34    
1999 378 886,414     4,175,544    8.61     87.46    2,286,585  12,162,967  11.12   152.77  
2000 443 876,932     4,783,406    9.99     115.14  2,423,276  14,737,089  13.03   207.94  
2001 454 982,173     5,410,880    10.39   130.40  2,406,995  14,602,958  13.44   220.86  
2002 455 1,064,585  5,754,532    10.34   130.09  2,093,859  11,450,145  11.14   151.64  
2003 464 1,143,968  6,215,751    10.79   144.55  2,673,687  14,954,534  11.91   175.96  
2004 451 1,450,292  9,141,872    10.18   112.44  2,968,620  17,628,730  10.51   125.98  
2005 446 1,535,137  9,443,424    9.98     108.77  2,924,091  17,302,654  10.33   121.34  
2006 369 2,136,137  12,180,831  8.88     86.46    4,074,044  22,687,178  9.22     95.50    
2007 344 2,300,346  13,142,526  8.65     82.32    3,065,707  16,678,383  8.30     76.58    
2008 327 2,686,012  16,626,672  8.92     85.01    1,886,337  10,680,186  9.60     102.07  
2009 326 389,549     19,586,518  8.68     85.02    3,065,246  16,210,044  7.56     63.66    
2010 302 915,232     21,293,964  7.91     70.15    3,824,530  18,712,476  7.04     54.77    
2011 287 4,349,143  22,833,339  7.56     63.46    2,999,401  13,731,120  7.55     67.54    
2012 352 3,812,607  21,928,845  8.49     78.34    3,377,639  16,998,137  8.03     72.76    
2013 337 4,107,404  23,192,353  8.17     72.07    4,717,544  23,156,380  7.70     67.11    







Table 21: Summary statistics the yearly cross-sectional data set for net income and other comprehensive income 






Mean Std.Dev Skewness Kurtosis Mean Std.Dev Skewness Kurtosis
1986 177 58,617 140,641     3.47 24.74 605 4,918.52        8.74 90.30
1987 211 -5,518 184,780     -4.49 24.70 103 3,477.57        3.88 39.56
1988 252 72,798 193,016     5.22 38.00 -247 4,515.10        -6.08 105.66
1989 271 28,746 180,840     -1.96 27.37 -477 3,333.35        -5.27 40.30
1990 296 30,574 132,756     4.08 31.55 -905 5,338.66        -8.91 106.31
1991 313 31,010 138,736     3.12 34.15 268 7,040.63        -5.97 77.32
1992 325 61,530 176,928     5.16 33.86 -973 13,803.87       -14.85 236.66
1993 352 85,409 259,354     5.16 33.23 8,771 76,924.66       12.46 171.22
1994 363 86,242 283,390     6.88 64.09 -20,003 74,175.77       -5.15 45.18
1995 362 93,879 317,921     6.53 54.98 21,980 72,058.89       5.88 43.17
1996 369 105,658 365,699     6.20 48.61 -1,528 39,896.12       8.19 112.20
1997 363 119,859 420,205     6.09 44.91 6,812 42,703.45       5.76 64.29
1998 365 114,167 462,951     7.20 62.61 -2,734 43,531.51       -7.01 87.24
1999 378 158,006 792,507     8.83 91.94 -30,224 203,535.89     -8.96 117.13
2000 443 129,534 832,355     12.10 172.23 16,314 130,256.77     7.76 130.66
2001 454 120,813 784,627     14.25 237.22 8,752 94,806.89       4.21 94.89
2002 455 153,625 923,915     12.45 182.33 17,807 128,857.84     10.17 129.07
2003 464 186,877 1,113,777  11.53 160.05 -18,087 181,418.72     -14.54 261.70
2004 451 185,451 1,167,866  11.32 146.15 -4,781 51,032.51       -3.75 87.92
2005 446 230,924 1,559,408  11.92 164.28 -33,225 266,296.17     -14.61 242.65
2006 369 313,705 1,878,356  9.29 96.23 -12,650 115,662.10     -8.93 89.46
2007 344 219,508 1,322,648  9.49 100.99 32,472 484,498.50     17.51 319.40
2008 327 -33,975 1,613,308  -15.24 266.15 -229,150 1,667,951.47  -9.32 97.34
2009 326 115,508 1,297,106  8.33 79.26 146,585 987,502.18     8.19 73.94
2010 302 236,894 1,527,202  8.09 76.30 62,144 458,356.91     9.11 96.12
2011 287 324,144 1,728,056  8.18 77.03 -7,212 450,083.85     -1.64 121.39
2012 352 285,900 1,674,620  10.13 116.47 33,464 283,482.95     7.70 80.60
2013 337 352,434 1,922,719  8.32 78.89 -71,024 444,870.86     -9.65 104.94








9.2 Unit Roots 
The following are Tables each variable. 
Table 22: Results of the augmented dickey fuller unit root tests for market value, book value net income, other comprehensive income, other capital adjustments and their 























Bank 5% crit. Value: -3.449 5% crit. Value: -2.889 5% crit. Value: -3.449 5% crit. Value: -3.449 5% crit. Value: -2.889 5% crit. Value: -3.449 5% crit. Value: -3.449 5% crit. Value: -2.889 5% crit. Value: -3.449 5% crit. Value: -3.449 5% crit. Value: -2.889 5% crit. Value: -3.449 
Bank 1 -2.862 -0.9246 -2.6566 -2.9069 -1.1091 -2.5837 -1.331 0.2323 -1.5768 -2.1377 -1.1201 -2.385
Bank 2 -2.7703 -1.6167 -2.4651 -2.6383 -2.3273 -2.3058 -1.6565 -2.1232 -1.7837 -2.3617 -3.2438 -2.2566
Bank 3 -1.6322 -1.2066 -2.0166 -0.7749 -1.2544 -0.9525 -3.0654 -0.8611 -2.9623 -1.1657 -1.6668 -1.2084
Bank 4 -1.8568 -1.3696 -2.1007 -1.1972 -1.2106 -1.131 -2.0281 0.6944 -2.0505 -1.2167 -0.3318 -1.347
Bank 5 -2.0257 -0.08305 -2.2265 -1.5196 -1.8937 -1.5005 -1.0601 2.2527 -0.9865 -2.0487 -0.9062 -2.5041
Bank 6 -3.5993 -0.236 -2.889 -1.8038 -1.264 -1.4691 -1.4258 1.3863 -1.3498 -2.9153 -0.8253 -2.9692
Bank 7 -2.1897 -0.518 -2.1525 -1.5144 -1.287 -1.8091 -1.9677 0.842 -2.1863 -4.1085 -1.2248 -4.8617
Bank 8 0.01284 2.2874 0.07069 -2.4116 -0.1349 -2.5672 -1.2593 1.6892 -1.2812 -2.2134 -0.309 -2.381
Bank 9 -3.1576 -0.6026 -2.623 -1.5692 -1.5539 -1.3907 -2.0896 0.633 -2.2208 -1.213 -1.7887 -1.2951
Bank 10 -1.6042 0.8813 -1.5657 -2.997 -0.5166 -3.033 0.5008 2.1211 0.5852 -2.1581 -0.7756 -2.2171
Bank 11 -1.7903 -1.7851 -2.0483 -1.8225 -2.3964 -1.7932 -2.1705 -0.9034 -2.2935 -1.4124 -2.6302 -1.4712
Bank 12 -2.3134 -1.3741 -2.1006 -2.2497 -1.8394 -1.8108 -2.4463 -0.3354 -2.2508 -2.3524 -1.2765 -2.2924
Bank 13 -1.0702 -1.2271 -1.3179 -1.4519 -2.066 -1.2671 -2.2077 0.7489 -2.4252 -0.1466 -2.5629 -0.4442
Bank 14 -2.3592 -0.8567 -2.2279 -1.7663 -1.1773 -1.6846 0.6332 2.2099 1.0284 -1.571 0.2053 -1.6667
Bank 15 -1.8588 -1.3281 -2.0511 -1.8001 -1.9455 -1.8937 -1.8793 -0.4481 -2.0337 -1.9126 -1.7611 -2.0873
Bank 16 -2.3166 -1.3409 -2.2704 -1.773 -1.8825 -1.309 -1.9329 0.253 -1.8592 -1.3064 -1.9002 -1.3307
Bank 17 -2.1072 -1.6887 -2.2062 -2.0609 -1.8297 -2.1778 -3.1132 -0.9017 -2.783 -3.3942 -1.0763 -3.1598
Bank 18 -1.998 -1.1631 -1.9358 -1.0855 -1.2107 -1.1447 -1.9462 0.6842 -1.9121 -1.8522 -2.175 -1.9235
Bank 19 -1.7726 -1.4089 -2.3082 -1.695 -1.4261 -1.7021 -2.273 -0.5099 -1.8886 -1.8861 -1.3532 -1.567
Bank 20 -1.6576 -1.7818 -1.8077 -1.3089 -1.6946 -1.3579 -1.4508 -0.9945 -1.8162 0.3202 -2.011 0.0223
Bank 21 -3.6134 -0.09812 -3.3213 -1.4102 -1.4732 -1.2897 -2.1582 1.0892 -2.2172 -0.5171 -1.7984 -0.6305
Bank 22 -2.1079 -0.5879 -1.9516 -1.1837 -1.5324 -1.1536 -2.5948 0.8857 -2.627 -0.4201 -1.9412 -0.3649
Bank 23 -3.0011 0.6746 -3.0898 -1.4895 -1.0721 -1.7133 -0.6113 3.178 -0.3705 -2.9864 0.6317 -2.7778
Bank 24 -4.3216 -0.9125 -3.4742 -2.0622 -1.471 -1.5759 -0.7342 2.3807 -0.6606 -2.454 -0.765 -2.0845
Bank 25 -2.7764 0.04807 -2.3589 -3.3759 -1.4239 -3.2378 -1.6693 0.2472 -1.6306 -1.8378 -0.7709 -1.7827
Bank 26 -1.8302 -0.9582 -1.7286 -1.2121 -1.8587 -1.2337 -2.0931 0.9616 -2.0637 0.1021 -2.9218 0.1258
Bank 27 -1.6789 -1.6452 -2.1826 -1.5522 -1.5917 -1.585 -1.293 -1.352 -1.4567 -1.3199 -1.3556 -1.4268
Bank 28 -2.376 -0.258 -2.1573 -0.7921 -1.1408 -0.804 -1.1858 2.1737 -1.0594 -2.0179 -0.2735 -1.9534
Bank 29 -2.2135 0.8339 -0.8687 -1.2936 -1.6967 -0.9893 -0.1973 2.3859 -0.4159 -2.6612 -0.3277 -2.7434
Bank 30 -1.7984 -1.542 -1.9557 -1.8076 -1.6953 -1.4863 -2.1723 -0.0801 -2.1727 -1.4311 -1.4201 -1.2147
Bank 31 -2.5275 -1.0617 -2.6208 -1.7668 -1.824 -1.8589 -2.623 0.3603 -2.52 -1.1469 -1.5031 -1.1291
Bank 32 -2.2003 -1.1847 -2.1898 -1.2664 -1.8936 -1.2434 -1.0179 2.3253 -0.7827 -1.3691 -0.9788 -1.0473
Bank 33 -1.8645 -1.7443 -2.1058 -1.8968 -2.3299 -1.9073 -3.8418 -0.5533 -3.883 -1.2854 -2.1513 -1.3541
Bank 34 -1.2092 -1.2024 -1.7872 -1.1542 -1.2199 -1.3873 -1.8084 -0.8566 -1.793 -1.3496 -1.3831 -1.3183
Market Value Log Absolute Market Value Book Value Log Absolute Book Value





























Bank 5% crit. Value: -3.449 5% crit. Value: -2.889 5% crit. Value: -3.449 5% crit. Value: -3.449 5% crit. Value: -2.889 5% crit. Value: -3.449 5% crit. Value: -3.449 5% crit. Value: -2.889 5% crit. Value: -3.449 5% crit. Value: -3.449 5% crit. Value: -2.889 5% crit. Value: -3.449 
Bank 1 -3.3644 -2.4631 -3.3648 -3.3644 -2.4631 -3.3648 -7.9679 -7.9933 -5.8646 -3.9638 -3.3692 -3.4789
Bank 2 -4.4143 -3.0447 -3.4664 -4.4143 -3.0447 -3.4664 -7.9053 -7.9358 -6.6692 -4.9344 -3.4016 -3.7552
Bank 3 -4.5229 -2.6177 -2.5665 -4.5229 -2.6177 -2.5665 -7.6571 -7.6852 -4.405 -2.3826 -2.2297 -1.6921
Bank 4 -4.726 -4.7469 -3.4156 -4.726 -4.7469 -3.4156 -5.8578 -5.9537 -3.8586 -2.3469 -1.4724 -2.0994
Bank 5 -3.5899 -1.142 -2.4192 -3.5899 -1.142 -2.4192 -4.8974 -4.9296 -4.6532 -2.3246 -1.6101 -1.9922
Bank 6 -4.0106 -1.9446 -3.4355 -4.0106 -1.9446 -3.4355 -7.2807 -7.3091 -7.7732 -5.2216 -2.8764 -4.2944
Bank 7 -5.8207 -4.4245 -5.246 -5.8207 -4.4245 -5.246 -8.0837 -8.1379 -6.8948 -3.8356 -2.5832 -3.3687
Bank 8 -2.8914 -0.4789 -2.7609 -2.8914 -0.4789 -2.7609 -7.4095 -7.4056 -5.671 -3.3212 -2.3227 -2.6988
Bank 9 -3.3791 -1.0902 -2.2089 -3.3791 -1.0902 -2.2089 -7.1721 -7.1995 -5.3017 -2.0361 -1.8042 -1.6448
Bank 10 -3.6958 -1.2859 -2.8831 -3.6958 -1.2859 -2.8831 -7.651 -7.6515 -6.2191 -2.1347 -1.7545 -2.0232
Bank 11 -2.8773 -2.8831 -2.3436 -2.8773 -2.8831 -2.3436 -9.0832 -9.0351 -7.7116 -2.7608 -2.1283 -2.227
Bank 12 -5.894 -5.9164 -4.4216 -5.894 -5.9164 -4.4216 -8.0779 -8.0838 -6.8604 -4.0645 -2.9013 -2.9486
Bank 13 -6.1579 -5.5526 -4.3308 -6.1579 -5.5526 -4.3308 -8.4667 -8.5069 -5.76 -1.8744 -1.672 -1.625
Bank 14 -4.1399 -2.3565 -2.9911 -4.1399 -2.3565 -2.9911 -9.2898 -9.2948 -5.9797 -1.8137 -1.6297 -1.7674
Bank 15 -8.2279 -7.4793 -6.5886 -8.2279 -7.4793 -6.5886 -8.9429 -8.6931 -6.6779 -2.6124 -1.9303 -1.9752
Bank 16 -5.137 -4.5752 -2.5457 -5.137 -4.5752 -2.5457 -7.0627 -7.0789 -7.2267 -4.2269 -2.3009 -3.4646
Bank 17 -6.5151 -6.3759 -5.5811 -6.5151 -6.3759 -5.5811 -10.326 -10.375 -7.097 -2.9541 -1.5615 -2.2929
Bank 18 -2.234 -1.4361 -1.5886 -2.234 -1.4361 -1.5886 -7.9734 -7.886 -6.93 -2.596 -1.9015 -1.9007
Bank 19 -2.6385 -2.7287 -3.3684 -2.6385 -2.7287 -3.3684 -7.059 -7.0198 -5.9836 -5.4523 -3.3546 -5.0673
Bank 20 -3.0662 -3.0761 -2.1539 -3.0662 -3.0761 -2.1539 -7.77 -7.6858 -7.4775 -2.8055 -2.146 -2.4458
Bank 21 -5.157 -2.2114 -4.1709 -5.157 -2.2114 -4.1709 -10.13 -10.148 -6.4591 -2.1543 -1.8922 -2.1272
Bank 22 -2.7291 -2.0974 -2.1206 -2.7291 -2.0974 -2.1206 -8.2741 -8.256 -5.7908 -2.1879 -1.7826 -1.6824
Bank 23 -3.9349 -0.2438 -3.1153 -3.9349 -0.2438 -3.1153 -9.915 -9.9167 -6.3301 -2.31 -1.8543 -1.6977
Bank 24 -7.4264 -6.3689 -6.3831 -7.4264 -6.3689 -6.3831 -6.6221 -6.6511 -5.2227 -4.0341 -2.4974 -3.6971
Bank 25 -5.9097 -5.9338 -4.9619 -5.9097 -5.9338 -4.9619 -8.4333 -8.4635 -4.8152 -3.7983 -2.7951 -3.3882
Bank 26 -4.5402 -3.2056 -4.033 -4.5402 -3.2056 -4.033 -7.9282 -7.9322 -5.2332 -2.9269 -2.2793 -2.4149
Bank 27 -3.4694 -3.3976 -2.2943 -3.4694 -3.3976 -2.2943 -5.7831 -5.8118 -4.5553 -2.0864 -2.0189 -1.8861
Bank 28 -2.4105 -0.3171 -2.304 -2.4105 -0.3171 -2.304 -8.0773 -8.1079 -5.8055 -4.0112 -2.8624 -3.8215
Bank 29 -2.7572 -0.3982 -1.9169 -2.7572 -0.3982 -1.9169 -6.4057 -6.4374 -7.9877 -1.4654 -1.6156 -1.3512
Bank 30 -3.7843 -3.5803 -3.0979 -3.7843 -3.5803 -3.0979 -8.0439 -7.7982 -6.4198 -1.6294 -1.9636 -1.1495
Bank 31 -2.9427 -1.3229 -2.2614 -2.9427 -1.3229 -2.2614 -8.5844 -8.6216 -6.0788 -2.6635 -1.9589 -2.0415
Bank 32 -8.33 -3.0535 -5.6679 -8.33 -3.0535 -5.6679 -8.7622 -8.7755 -7.729 -4.7763 -3.3015 -3.7081
Bank 33 -2.1843 -2.1944 -1.7987 -2.1843 -2.1944 -1.7987 -8.0253 -7.9727 -6.6787 -2.2164 -1.942 -2.4204
Bank 34 -5.2246 -5.2484 -3.2221 -5.2246 -5.2484 -3.2221 -6.744 -6.7568 -5.9091 -2.2987 -2.0083 -2.0223
Net Income Log Absolute Net Income Other Comprehensive Income Log Absolute Other Comprehensive Income


















Bank 5% crit. Value: -3.449 5% crit. Value: -2.889 5% crit. Value: -3.449 5% crit. Value: -3.449 5% crit. Value: -2.889 5% crit. Value: -3.449 
Bank 1 -6.782 -6.3555 -5.4787 -2.7065 -2.4819 -2.5861
Bank 2 -4.211 -3.6697 -2.5923 -4.7654 -3.6578 -3.0548
Bank 3 -6.6955 -5.834 -5.612 -3.8286 -2.5892 -2.343
Bank 4 -5.7376 -5.725 -4.9944 -6.2609 -2.4693 -5.5261
Bank 5 -6.7948 -6.8135 -6.092 -6.6269 -4.0935 -6.1661
Bank 6 -7.5488 -7.5846 -6.2416 -7.1452 -4.4064 -5.7124
Bank 7 -6.82 -5.5888 -5.2515 -4.6955 -3.3626 -3.8457
Bank 8 -6.5011 -6.5285 -4.7898 -5.3086 -3.119 -4.2089
Bank 9 -5.4165 -4.5266 -4.0266 -4.8576 -3.6035 -3.021
Bank 10 -4.5507 -4.6846 -3.8095 -5.94 -4.42 -4.1452
Bank 11 -4.6965 -4.6969 -3.8196 -4.6237 -4.0313 -3.9537
Bank 12 -6.8234 -6.7772 -4.8798 -5.5003 -4.0139 -3.924
Bank 13 -4.6197 -4.5992 -4.431 -5.1495 -2.8584 -3.8879
Bank 14 -7.1645 -7.024 -3.8263 -5.6606 -3.8976 -3.2767
Bank 15 -4.6072 -4.451 -4.0091 -5.2256 -3.2402 -4.1116
Bank 16 -6.9406 -6.94 -6.745 -4.3762 -3.1466 -3.2933
Bank 17 -8.67 -8.5691 -6.8046 -4.2364 -3.7348 -3.7784
Bank 18 -6.7054 -6.5897 -5.4189 -4.978 -3.2299 -3.7197
Bank 19 -7.3357 -7.0039 -3.4091 -5.6219 -5.0226 -3.3878
Bank 20 -4.9205 -4.9427 -4.532 -6.1694 -5.0352 -4.6419
Bank 21 -7.0089 -6.8696 -5.5667 -6.2578 -2.4446 -5.107
Bank 22 -7.2973 -7.2643 -6.0478 -3.4826 -3.3916 -3.0565
Bank 23 -7.7964 -7.3752 -6.4513 -6.0466 -3.1149 -3.1032
Bank 24 -4.9575 -4.9964 -2.4952 -6.318 -2.9094 -4.6437
Bank 25 -7.6701 -7.5673 -4.5087 -6.7035 -3.4322 -5.1858
Bank 26 -8.5385 -8.4958 -6.6186 -5.5632 -3.7098 -4.1967
Bank 27 -6.1431 -6.1585 -4.6549 -4.1817 -3.8826 -2.5448
Bank 28 -7.6791 -7.3978 -5.7531 -4.7965 -3.1973 -4.0018
Bank 29 -6.9469 -6.9723 -5.5766 -5.3132 -3.1896 -4.7196
Bank 30 -6.5039 -6.5289 -5.5779 -4.3249 -4.0471 -3.4674
Bank 31 -7.1962 -7.17 -5.8903 -7.3577 -4.5843 -5.9195
Bank 32 -10.038 -9.889 -7.2284 -5.6046 -3.3548 -4.5253
Bank 33 -6.987 -7.0006 -5.6719 -4.8934 -4.3027 -3.9224
Bank 34 -6.7735 -6.7386 -5.6021 -4.7038 -4.0941 -3.2881
Other Capital Adjustment Log Absolute Other Capital Adjustment






Table 23: Results of the Clemente-Montanes-Reyes unit root tests for net income and its transformations of the 
quarterly time series data set. 
Note: These versions of Clemente-Montanes-Reyes unit root test are run with additive and innovational 
outliers, each time with one presumed structural break in the time series. 
 
 
breakpoint t-statistics breakpoint t-statistics breakpoint t-statistics breakpoint t-statistics breakpoint t-statistics breakpoint t-statistics
1994q2 -4.921 1994q3 -1.337 1995q1 -2.020 1994q2 -4.921 1994q3 -1.337 1995q1 -2.020
2002q4 -4.774 1997q4 -2.359 1997q4 -2.359 2002q4 -4.774 1997q4 -2.359 1997q4 -2.359
1996q4 -7.485 1994q2 -3.651 1992q4 -4.052 1996q4 -7.485 1994q2 -3.651 1992q4 -4.052
2008q3 -1.721 1997q1 -3.179 2008q1 -1.916 2008q3 -1.721 1997q1 -3.179 2008q1 -1.916
2002q3 -4.290 1997q4 -2.831 1997q4 -2.831 2002q3 -4.290 1997q4 -2.831 1997q4 -2.831
2004q4 -4.435 1995q3 -4.473 1991q2 -8.369 2004q4 -4.435 1995q3 -4.473 1991q2 -8.369
1990q4 -3.026 1993q2 -3.453 1990q4 -6.698 1990q4 -3.026 1993q2 -3.453 1990q4 -6.698
2000q4 -3.242 1990q2 -0.814 1990q2 -0.814 2000q4 -3.242 1990q2 -0.814 1990q2 -0.814
1998q1 -2.041 1995q4 -2.728 1995q4 -2.728 1998q1 -2.041 1995q4 -2.728 1995q4 -2.728
2007q2 -1.882 2007q2 -2.041 2007q2 -2.041 2007q2 -1.882 2007q2 -2.041 2007q2 -2.041
2007q4 -2.139 1992q1 -5.261 2001q2 -3.706 2007q4 -2.139 1992q1 -5.261 2001q2 -3.706
2008q3 -1.394 1990q1 -4.996 2008q1 -0.824 2008q3 -1.394 1990q1 -4.996 2008q1 -0.824
2008q2 -2.207 1997q4 -4.273 2008q2 -1.566 2008q2 -2.207 1997q4 -4.273 2008q2 -1.566
1998q3 -1.410 1998q3 -1.618 1998q3 -10.350 1998q3 -1.410 1998q3 -1.618 1998q3 -10.350
2009q1 0.393 1992q2 -5.385 2009q2 -9.453 2009q1 0.393 1992q2 -5.385 2009q2 -9.453
1997q3 -2.160 1997q3 -5.135 2010q4 -0.329 1997q3 -2.160 1997q3 -5.135 2010q4 -0.329
2008q2 -5.007 1996q1 -4.640 2007q1 -0.034 2008q2 -5.007 1996q1 -4.640 2007q1 -0.034
1997q2 -3.738 1990q3 -2.669 1990q3 -2.669 1997q2 -3.738 1990q3 -2.669 1990q3 -2.669
2008q4 -0.434 1997q2 -3.133 2007q3 -5.910 2008q4 -0.434 1997q2 -3.133 2007q3 -5.910
2007q2 -1.847 1992q2 -2.768 2007q4 -3.543 2007q2 -1.847 1992q2 -2.768 2007q4 -3.543
1998q4 -2.291 1988q3 -1.494 1988q3 -1.494 1998q4 -2.291 1988q3 -1.494 1988q3 -1.494
1998q2 -4.676 1994q4 -1.756 2009q4 -1.428 1998q2 -4.676 1994q4 -1.756 2009q4 -1.428
2001q2 -2.813 1990q3 -0.062 1990q4 -1.975 2001q2 -2.813 1990q3 -0.062 1990q4 -1.975
2008q4 0.501 1998q2 -1.794 2008q4 -10.562 2008q4 0.501 1998q2 -1.794 2008q4 -10.562
2009q2 -0.998 1999q3 -2.164 2009q1 -1.891 2009q2 -0.998 1999q3 -2.164 2009q1 -1.891
2008q2 -2.181 1996q2 -3.161 2008q2 -1.053 2008q2 -2.181 1996q2 -3.161 2008q2 -1.053
2000q2 -1.944 1999q3 -0.649 2000q2 -2.838 2000q2 -1.944 1999q3 -0.649 2000q2 -2.838
2001q1 -3.177 1997q1 -3.716 1990q2 -2.377 2001q1 -3.177 1997q1 -3.716 1990q2 -2.377
2008q2 -2.115 2000q4 -2.527 2008q2 -8.178 2008q2 -2.115 2000q4 -2.527 2008q2 -8.178
2008q3 -2.383 1997q4 -1.895 2009q1 -5.229 2008q3 -2.383 1997q4 -1.895 2009q1 -5.229
2009q1 -2.621 2002q2 -2.462 2002q2 -2.462 2009q1 -2.621 2002q2 -2.462 2002q2 -2.462
1998q4 -3.876 1996q3 -3.770 1988q2 -13.039 1998q4 -3.876 1996q3 -3.770 1988q2 -13.039
1991q4 -2.766 1991q4 -3.851 1989q1 -8.581 1991q4 -2.766 1991q4 -3.851 1989q1 -8.581
2008q2 -1.434 1999q1 -4.205 2007q3 -3.976 2008q2 -1.434 1999q1 -4.205 2007q3 -3.976
5% crit. Value: -3.560 5% crit. Value: -4.270 
Clemente-Montanes-Reyes Unit Root Test (additive outliers, 1 break)
Net Income Log Absolute Net Income Arsinh Net Income
Clemente-Montanes-Reyes Unit Root Test (innovational outliers, 1 break)






Table 24: Results of the Clemente-Montanes-Reyes unit root tests for net income and its transformations of the quarterly time series data set. 




Bank 1st break 2nd break t-statistics 1st break 2nd break t-statistics 1st break 2nd break t-statistics Bank 1st break 2nd break t-statistics 1st break 2nd break t-statistics 1st break 2nd break t-statistics
Bank 1 1992q3 1995q4 -1.481 1992q4 1994q3 -1.449 1992q3 1995q1 0.056 Bank 1 1992q4 1995q2 -6.622 1994q2 1994q4 -9.425 1992q4 1995q2 -9.138
Bank 2 1990q3 2003q3 -9.570 1997q4 1999q4 -2.183 1997q4 1999q4 -2.183 Bank 2 1990q2 2003q1 -4.601 1998q1 2000q1 -5.193 1998q1 2000q1 -5.193
Bank 3 1996q4 2008q1 -4.007 1996q4 2008q1 -2.109 1992q4 2008q1 -1.543 Bank 3 1997q1 2008q2 -5.003 1997q1 2008q2 -7.325 1993q1 2008q2 -20.239
Bank 4 2008q3 2010q2 -1.981 1994q3 1999q3 -4.093 2008q1 2010q2 -2.129 Bank 4 2008q2 2008q4 -4.563 1994q4 1999q4 -2.719 2008q2 2010q3 -7.798
Bank 5 2001q2 2010q4 -1.883 1989q2 2000q2 -4.587 1989q2 2000q2 -4.587 Bank 5 2000q3 2009q1 -3.497 1989q3 2000q3 -3.175 1989q3 2000q3 -3.175
Bank 6 2003q4 2010q3 -1.782 1995q3 2002q1 -6.246 1991q2 2003q4 -9.082 Bank 6 2002q3 2008q3 -5.325 1995q4 2002q2 -6.143 1991q3 2004q1 -11.436
Bank 7 1990q4 2001q3 -3.507 1993q1 2001q1 -11.267 1990q3 1991q3 -0.739 Bank 7 1991q1 2001q1 -16.974 1992q1 2001q1 -4.218 1990q2 1991q4 -36.815
Bank 8 2001q2 2009q2 -1.738 1990q2 2001q2 -2.353 1990q2 2001q2 -2.353 Bank 8 2001q1 2009q3 -5.602 1990q3 2001q1 -7.666 1990q3 2001q1 -7.666
Bank 9 1996q4 2010q3 -3.024 1992q2 1998q1 -3.709 1992q2 1998q1 -3.709 Bank 9 1997q1 2009q4 -2.940 1991q4 2009q1 -4.047 1991q4 2009q1 -4.047
Bank 10 1995q1 2007q2 -3.997 1994q2 2007q2 -6.080 1994q2 2007q2 -6.080 Bank 10 1995q2 2007q3 -2.236 1993q3 2006q4 -3.233 1993q3 2006q4 -3.233
Bank 11 2007q3 2009q4 -1.090 1990q1 1992q3 -11.065 2007q3 2009q3 -2.320 Bank 11 2007q4 2009q3 -4.255 1990q2 1992q3 -5.923 2007q4 2009q4 -9.214
Bank 12 2008q3 2009q3 -2.024 1990q1 2000q4 -7.091 2008q1 2009q4 -3.344 Bank 12 2008q2 2008q4 -26.827 1990q2 2001q1 -7.018 2008q2 2009q3 -16.565
Bank 13 1999q4 2008q2 -1.531 1997q4 2009q3 -2.406 2007q3 2010q2 0.521 Bank 13 1999q3 2008q3 -6.790 1998q2 2009q4 -3.445 2007q4 2009q4 -8.786
Bank 14 1998q3 2003q1 -1.187 1996q2 1998q3 -1.592 1994q3 1998q3 -0.951 Bank 14 1998q4 2003q2 -2.879 1995q3 1998q4 -3.202 1994q4 1998q4 -11.568
Bank 15 1994q1 2009q1 1.692 1992q2 2008q4 -3.499 1990q1 2009q2 -1.955 Bank 15 1993q4 2009q2 -3.919 1992q2 2009q1 -11.548 1990q2 2009q3 -44.182
Bank 16 2002q1 2008q1 -2.845 1991q2 1997q3 -7.246 2008q1 2010q4 -0.630 Bank 16 2002q2 2007q2 -3.693 1991q3 1997q4 -6.915 2008q2 2011q1 -5.905
Bank 17 2008q2 2012q2 -6.213 1996q3 2008q4 -5.308 2008q1 2009q4 -1.185 Bank 17 2008q3 2012q2 -23.984 1996q2 2009q1 -5.007 2008q1 2009q2 -2.779
Bank 18 1992q3 1998q2 -6.839 1990q3 1997q2 -5.872 1990q3 1997q2 -5.872 Bank 18 1992q2 1997q3 -3.652 1990q4 1997q3 -5.225 1990q4 1997q3 -5.225
Bank 19 2008q3 2009q4 -3.338 2008q3 2010q2 -1.097 2008q1 2010q2 -1.140 Bank 19 2008q4 2009q3 1.146 2007q3 2010q3 -2.307 2007q4 2010q3 -4.883
Bank 20 2000q3 2007q2 -1.870 1993q2 2007q3 -2.001 2007q4 2010q1 -1.850 Bank 20 2000q4 2006q4 -5.483 1992q4 2005q4 -3.248 2007q1 2009q4 -8.743
Bank 21 1998q3 2010q2 -2.497 1988q3 1998q3 -2.361 1988q3 1998q3 -2.361 Bank 21 1999q1 2010q3 -2.308 1988q4 1998q1 -5.513 1988q4 1998q1 -5.513
Bank 22 2000q2 2008q4 -0.995 1996q1 2010q3 -3.422 2009q1 2009q4 0.606 Bank 22 1998q4 2009q1 -3.367 1995q1 2010q4 -4.394 2009q2 2011q1 -5.198
Bank 23 1997q4 2005q1 -4.231 1992q1 2001q2 -2.256 1990q1 1991q4 1.215 Bank 23 1990q2 2001q3 -3.773 1991q3 2001q3 -5.555 1990q2 1991q1 -22.518
Bank 24 2002q2 2008q4 -2.072 1996q2 2006q1 -1.761 2002q4 2008q4 1.069 Bank 24 2002q3 2009q1 -5.437 1995q1 2003q1 -2.330 2003q1 2009q1 -11.540
Bank 25 2009q2 2010q2 -1.551 1996q4 2003q2 -2.985 2008q3 2009q4 -1.578 Bank 25 2009q1 2009q3 -4.846 1996q2 2002q4 -2.342 2008q2 2010q2 -2.931
Bank 26 1997q4 2008q2 -2.335 1993q4 1998q2 -3.462 1996q4 2008q2 -0.434 Bank 26 1997q4 2008q3 -6.029 1992q4 1997q3 -3.341 1996q4 2008q3 -15.302
Bank 27 1994q4 2000q1 -3.365 1993q4 1999q4 -1.515 2000q2 2009q3 -2.448 Bank 27 1994q2 1999q3 -4.187 1994q2 1999q4 -10.357 2008q4 2009q4 -3.564
Bank 28 2001q1 2011q3 -3.133 1994q2 2001q1 -6.278 1988q2 1989q2 -1.103 Bank 28 2001q2 2010q4 -4.202 1992q3 2001q2 -4.459 1988q3 1989q3 -15.315
Bank 29 2000q4 2008q2 -2.953 1992q2 2000q4 -3.104 2000q4 2008q2 -13.670 Bank 29 2001q1 2008q3 -4.743 1992q3 2001q1 -3.639 2001q1 2008q3 -15.083
Bank 30 2009q1 2011q4 -1.298 1998q1 2009q4 -2.087 2009q1 2010q1 -0.966 Bank 30 2009q2 2012q2 -2.354 1998q2 2007q1 -3.278 2008q2 2009q4 -44.863
Bank 31 1995q4 2009q4 -3.896 1993q4 2002q2 -2.904 1993q4 2002q2 -2.904 Bank 31 1995q1 2009q3 -4.517 1992q4 2002q3 -3.697 1992q4 2002q3 -3.697
Bank 32 1997q1 2005q2 -2.393 1994q2 2002q4 -5.131 1997q2 2008q1 -7.935 Bank 32 1997q1 2005q1 -12.291 1994q4 2003q1 -5.179 1987q4 2008q2 -13.190
Bank 33 1996q2 2006q2 -3.492 1991q4 2008q3 -4.777 1989q1 2009q2 -2.147 Bank 33 1996q4 2006q3 -5.125 1992q1 2007q2 -4.550 1989q2 2009q3 -13.164
Bank 34 2008q2 2010q3 0.080 1999q1 2006q4 -3.721 2007q4 2011q2 -2.233 Bank 34 2008q2 2009q4 -0.362 1999q2 2007q1 -3.467 2008q1 2011q3 -9.983
Clemente-Montanes-Reyes Unit Root Test (additive outliers, 2 breaks)
Net Income Log Absolute Net Income Arsinh Net Income
5% crit. Value: -5.490 5% crit. Value: -5.490 
Clemente-Montanes-Reyes Unit Root Test (innovational outliers, 2breaks)






Table 25: Comparison of volatilities of net income, comprehensive income, and other comprehensive income 
over six different time periods of a sample with 186 BHCs. 
NOTE: For each of the six time periods, the standard deviations of the variables are compared and the Brown-
Forsythe (with median) test is computed to statistically test (at the 5% significance level) if the variances of the 
variables are equal. 
 
 
Table 26: Comparison of volatilities of net income, comprehensive income, and other comprehensive income 
over six different time periods of a sample with 186 BHCs. 
NOTE For each of the six time periods, the standard deviations of the variables are compared and the Brown-
Forsythe (with trimmed 10% mean) test is computed to statistically test (at the 5% significance level) if the 





















1994-2000 73 106 0 7 54 64 36 32
2001-2013 95 76 0 15 70 37 35 44
2007-2013 69 101 0 16 57 47 34 48
2009-2013 65 97 0 24 48 55 32 51
2001-2006 118 61 0 7 104 43 15 24
1994-2013 88 84 0 14 43 45 64 34
Net Income vs Comprehensive Income Net Income vs Other Comprehensive Income


















1994-2000 75 104 0 7 57 61 39 29
2001-2013 97 74 0 15 69 38 36 43
2007-2013 73 97 0 16 60 44 38 44
2009-2013 69 93 0 24 50 53 35 48
2001-2006 119 60 0 7 106 41 18 21
1994-2013 93 79 0 14 40 48 66 32
Net Income vs Comprehensive Income Net Income vs Other Comprehensive Income





Table 27: Tests for the equality of variance of net income and other comprehensive income and the respective 
natural logarithm transformation of their absolute values for different periods (sample with 186 BHCs). 
Note: While the Levene’s test uses the mean to compute the deviation between the variables, the Brown-



















Levene's test (mean) 96 90 0.52 0.48 113 73 0.61 0.39
B&F's test (median) 95 91 0.51 0.49 105 81 0.56 0.44

















Levene's test (mean) 100 86 0.54 0.46 157 29 0.84 0.16
B&F's test (median) 92 94 0.49 0.51 155 31 0.83 0.17

















Levene's test (mean) 93 93 0.50 0.50 116 70 0.62 0.38
B&F's test (median) 88 98 0.47 0.53 107 79 0.58 0.42

















Levene's test (mean) 100 86 0.54 0.46 175 11 0.94 0.06
B&F's test (median) 89 97 0.48 0.52 172 14 0.92 0.08

















Levene's test (mean) 68 118 0.37 0.63 97 89 0.52 0.48
B&F's test (median) 65 121 0.35 0.65 80 106 0.43 0.57

















Levene's test (mean) 61 125 0.33 0.67 125 61 0.67 0.33
B&F's test (median) 43 143 0.23 0.77 116 70 0.62 0.38

















Levene's test (mean) 76 110 0.41 0.59 95 91 0.51 0.49
B&F's test (median) 73 113 0.39 0.61 90 96 0.48 0.52

















Levene's test (mean) 83 103 0.45 0.55 173 13 0.93 0.07
B&F's test (median) 69 117 0.37 0.63 169 17 0.91 0.09
B&F's test (trim 10%) 74 112 0.40 0.60 171 15 0.92 0.08
Equality of Variance of Net Income & Comprehensive Income between 
1994 and 2000
Equality of Variance of Net Income & Other Comprehensive Income 
between 1994 and 2000
Equality of Variance of LogAbs Net Income & LogAbs Comprehensive 
Income between 1994 and 2000
Equality of Variance of LogAbs Net Income & LogAbs Other 
Comprehensive Income between 1994 and 2000
Equality of Variance of LogAbs Net Income & LogAbs Comprehensive 
Income between 1994 and 2013
Equality of Variance of LogAbs Net Income & LogAbs Other 
Comprehensive Income between 1994 and 2013
Equality of Variance of Net Income & Comprehensive Income between 
2009 and 2013
Equality of Variance of Net Income & Other Comprehensive Income 
between 2009 and 2013
Equality of Variance of LogAbs Net Income & LogAbs Comprehensive 
Income between 2009 and 2013
Equality of Variance of LogAbs Net Income & LogAbs Other 
Comprehensive Income between 2009 and 2013
Equality of Variance of Net Income & Comprehensive Income between 
2001 and 2013
Equality of Variance of Net Income & Other Comprehensive Income 
between 2001 and 2013
Equality of Variance of LogAbs Net Income & LogAbs Comprehensive 
Income between 2001 and 2013
Equality of Variance of LogAbs Net Income & LogAbs Other 
Comprehensive Income between 2001 and 2013
Equality of Variance of Net Income & Comprehensive Income between 
1994 and 2013
Equality of Variance of Net Income & Other Comprehensive Income 










Volatility Freq. Percent Freq. Percent Freq. Percent Freq. Percent Freq. Percent Freq. Percent Freq. Percent Freq. Percent
CI greater NI 172 0.92 179 0.96 171 0.92 179 0.96 177 0.95 173 0.93 170 0.91 162 0.87
NI greater CI 14 0.08 7 0.04 15 0.08 6* 0.04 8* 0.05 12* 0.07 16 0.09 24 0.13
OCI greater NI 88 0.47 118 0.63 107 0.58 147 0.78 135 0.73 103 0.55 104 0.56 103 0.55
NI greater OCI 98 0.53 68 0.37 79 0.42 40* 0.22 50* 0.27 82* 0.45 82 0.44 83 0.45
LogAbsCI greater LogAbsNI 162 0.87 170 0.91 157 0.84 177 0.95 175 0.94 148 0.80 142 0.76 142 0.76
LogAbsNI greater LogAbsCI 24 0.13 16 0.09 29 0.16 8* 0.05 10* 0.06 37 0.20 44 0.24 44 0.24
LogAbsOCI greater LogAbsNI 182 0.98 184 0.99 175 0.94 183 0.98 183 0.98 155 0.83 158 0.85 157 0.84
LogAbsNI greater LogAbsOCI 4 0.02 2 0.01 11 0.06 2* 0.02 2* 0.02 30* 0.17 28 0.15 29 0.16
* in this period one BHC reported US$ 0 for other comprehensive income





Table 29: Testing whether the volatility relationships change over different time periods (sample of 186 BHCs). 
Note: The testing procedure is described in the case of the net income and comprehensive income for the periods 1994 to 2013 and 2001 to 20013. The standard deviations for 
both variables are computed over those two periods and are compared with each other. Assuming the standard deviation of comprehensive income is higher than net income 
in1994 to 2013, a change in the volatility relationship between net income and comprehensive income is reported ( i.e. Yes), if the standard deviation of comprehensive income is 
lower than net income in 2001 to 2013, and vice versa. Columns 2,4,6,8, 10, 12, and 14 present the frequency of banks which experience a change in the volatility relationship 
(Yes) and those banks that do not (No). Columns 3, 5, 7, 9, 11, 13, and 15 list the corresponding percentages in regards to the sample size of 186 banks. Columns 16 and 17 report 




Changes Freq. Percent Freq. Percent Freq. Percent Freq. Percent Freq. Percent Freq. Percent Freq. Percent Freq. Percent
Yes 3 0.02 16 0.09 19 0.10 22 0.12 7 0.04 21 0.11 27 0.15 15 0.08
No 183 0.98 170 0.91 167 0.90 164 0.88 179 0.96 165 0.89 159 0.85 171 0.92
Yes 69 0.37 42 0.23 51 0.27 22 0.12 11 0.06 63 0.34 62 0.33 42.13 0.23
No 117 0.63 144 0.77 135 0.73 164 0.88 175 0.94 123 0.66 124 0.67 143.88 0.77
Yes 17 0.09 26 0.14 45 0.24 41 0.22 19 0.10 57 0.31 45 0.22 38.88 0.21
No 169 0.91 160 0.86 141 0.76 145 0.78 167 0.90 129 0.69 161 0.78 147.13 0.79
Yes 7 0.04 12 0.06 29 0.16 13 0.07 19 0.10 29 0.16 30 0.16 25.00 0.13
No 179 0.96 174 0.94 157 0.84 173 0.93 167 0.90 157 0.84 156 0.84 161.00 0.87
Averages across all 
seven comparisons
Net Income vs Comprehensive Income 
Net Income vs Other Comprehensive Income
Log Abs Net Income vs LogAbs Comprehensive Income
Log Abs Net Income vs LogAbs Other Comprehensive Income
Periods from 
2001 to 2006 and 
2007 to 2013
Periods from 
2001 to 2006 and 
2009 to 2013
Periods from 
2001 to 2007 and 
2001 to 2013
Periods from 
2001 to 2007 and 
2007 to 2013
Periods from 
1994 to 2000 and 
2001 to 2013
Periods from 
2001 to 2013 and 
2007 to 2013
Periods from 







9.4 Lag Structure 
Note: Four information criteria (final prediction error, Akaike information criterion, Hannan-Quinn criterion, and Schwarz-Bayesian 
information criterion) and the partial autocorrelation are used to determine the optimal lag structure. HQIC and SBIC are of particular interest 
as those two information criteria are found to be very accurate for quarterly VAR models (Ivanov and Kilian 2005). A star in the information 
criteria signifies statistical significant of the lag. The partial autocorrelation provides additional information with a clear drop in the correlation 
indicating the previous lag to be relevant. In most cases, one lag 1 (see highlighted rows) is appropriate for the choice of the lag structure.  
Table 30: Lag structure of the natural logarithm of the absolute value of market value. 
 
Lag Bank 1 Bank 2 Bank 3 Bank 4 Bank 5 Bank 6 Bank 7 Bank 8 Bank 9 Bank 10 Bank 11 Bank 12 Bank 13 Bank 14 Bank 15 Bank 16 Bank 17
0   .221618    .19897   1.18645   1.82295   1.61909   2.50097     .7885     1.498   .592653    .31893   .764755   .527372   1.30053   .500479   .414922   2.11589   .339089
1   .016595   .015527   .021357   .043774   .016113   .063026   .019276   .018451   .010963   .010652    .03031    .06157   .046425   .018671   .021217   .061886   .031269
2   .016892    .01518   .021504   .044596   .016417   .063458   .019566   .018803   .011101   .010788   .030884   .060138   .046981    .01902   .020947   .063052    .03127
3   .016579*   .015256     .0217   .045341   .016684   .062968   .019568   .019155    .01118   .010989   .031417   .056957   .047659   .019377   .021295    .06056   .031438
4   .016703   .015501   .022105   .045265   .016965   .064113   .019255    .01949   .011045   .011031   .031997   .054418   .044326   .018672     .0217   .060737   .032012
0  1.33108  1.22327  3.00884  3.43833  3.31974  3.75456  2.60025    3.242  2.31473  1.69509  2.56968  2.19803  3.10065  2.14569  1.95821  3.58735  1.75638 
1 -1.26078  -1.32729 -1.00851* -.290832* -1.29024*  .073668 -1.11105 -1.15476* -1.67533* -1.70414* -.658421*  .050286 -.232048 -1.14291 -1.01506  .055416 -.627258*
2 -1.24306   -1.3499* -1.00167 -.272258 -1.27158  .080485 -1.09608 -1.13589 -1.66284 -1.69145 -.639655  .026746 -.220146  -1.1244 -1.02787*  .074072 -.627249 
3 -1.26179* -1.34496 -.992618 -.255703 -1.25544  .072716*   -1.096 -1.11735 -1.65576 -1.67302 -.622576 -.027619  -.20585 -1.10581 -1.01143  .033722* -.621903 
4 -1.25437  -1.32905 -.974138 -.257409 -1.23882  .090693 -1.11218* -1.10003 -1.66798 -1.66921 -.604308 -.073247* -.278385* -1.14293* -.992629  .036604 -.603843 
0  1.34126  1.23346  3.01902  3.44851  3.32992  3.76474  2.61044  3.25219  2.32491  1.70528  2.57986  2.20821  3.11083  2.15587  1.96839  3.59754  1.76657 
1 -1.24041* -1.30692  -.98814* -.270464* -1.26988*  .094036* -1.09068* -1.13439* -1.65496* -1.68377* -.638053*  .070654  -.21168 -1.12254* -.994692  .075785  -.60689*
2 -1.21251  -1.31935* -.971114 -.241706 -1.24103  .111037 -1.06553 -1.10534 -1.63229  -1.6609 -.609103  .057298 -.189594 -1.09385 -.997322*  .104624 -.596697 
3 -1.22105  -1.30422 -.951882 -.214967  -1.2147  .113452 -1.05527 -1.07662 -1.61502 -1.63228  -.58184  .013117 -.165114 -1.06508 -.970691  .074458* -.581167 
4 -1.20345  -1.27813 -.923218 -.206489  -1.1879  .141614 -1.06126 -1.04911 -1.61706 -1.61829 -.553387 -.022327* -.227465* -1.09201 -.941709  .087524 -.552923 
0  1.35621   1.2484  3.03397  3.46346  3.34487  3.77968  2.62538  3.26713  2.33986  1.72022   2.5948  2.22315  3.12578  2.17081  1.98334  3.61248  1.78151 
1 -1.21053* -1.27703* -.958254* -.240579* -1.23999*  .123921* -1.06079* -1.10451* -1.62508* -1.65389* -.608168*  .100539 -.181794* -1.09266* -.964807*   .10567* -.577004*
2 -1.16768  -1.27452 -.926286 -.196878  -1.1962  .155866  -1.0207 -1.06051 -1.58746 -1.61607 -.564275  .102126 -.144765 -1.04902 -.952494  .149452 -.551869 
3 -1.16128  -1.24445 -.892111 -.155196 -1.15493  .173223 -.995497 -1.01684 -1.55525 -1.57251 -.522069  .072888 -.105343 -1.00531  -.91092  .134229 -.521396 
4 -1.12874  -1.20341 -.848504 -.131775 -1.11319  .216327 -.986542   -.9744 -1.54234 -1.54358 -.478674  .052386* -.152751  -1.0173 -.866995  .162238 -.478209 
1   0.9685    0.9446   0.9831   0.9843   0.9847   0.9820   0.9821   1.0001   0.9830   0.9915   0.9609   0.9360   0.9680   0.9801   0.9610   0.9727   0.9559 
2   0.0360    0.2025   0.1109   0.0255   0.0066   0.1084   0.0619   0.0054   0.0808   0.0816  -0.0066   0.2035   0.0942   0.0294   0.1748   0.0157  -0.1325 
3   0.1941    0.1155  -0.0939   0.0410  -0.0591   0.1604  -0.1370  -0.0250   0.0989   0.0189  -0.0434   0.2627   0.0617   0.0143  -0.0472   0.2349  -0.1162 










Table 30 (continued) 
 
  
Lag Bank 18 Bank 19 Bank 20 Bank 21 Bank 22 Bank 23 Bank 24 Bank 25 Bank 26 Bank 27 Bank 28 Bank 29 Bank 30 Bank 31 Bank 32 Bank 33 Bank 34
0   .593856   .757785    .74842   1.08657   1.19208   1.74133   1.26201   .846838   1.03162   .481518   3.61245   2.59832   .557817   .599009   1.09061   .715135   1.82272
1   .014767   .043407   .023687   .013118    .02086    .02241   .026768   .025613   .018951   .039433   .028774   .030938   .035685   .025066   .018937   .022948    .10264
2   .014609      .044    .02344   .013341   .020547   .022836   .027278   .025677   .019105   .040168   .029305   .029731   .036084   .023986   .019246   .022756   .100072
3    .01483   .044835   .023848   .013534   .020939   .023121   .026947    .02606   .019443   .040891   .029853   .028719   .035982   .024439   .019611   .022814   .096544
4    .01501   .045628   .024047   .013311   .021174   .023414   .027223   .026551   .019546   .041449   .030272   .029218   .036231   .024609   .019851   .023245   .087448
0  2.31676  2.56052  2.54808   2.9209  3.01357  3.39253  3.07058  2.67163  2.86901  2.10706  4.12226  3.79274  2.25415   2.3254  2.92462  2.50259  3.43821 
1 -1.37746 -.299262* -.904942 -1.49592* -1.03205 -.960394* -.782668*  -.82679* -1.12802*  -.39528* -.710424* -.637904 -.495143* -.848353 -1.12879* -.936652  .561343 
2 -1.38825* -.285702 -.915471* -1.47909 -1.04716* -.941577 -.763803 -.824314 -1.11994 -.376822 -.692136   -.6777 -.484047  -.89242*  -1.1126 -.945055*     .536 
3 -1.37327 -.266916 -.898209 -1.46472  -1.0283 -.929181 -.776035 -.809524 -1.10242 -.359007 -.673618 -.712361* -.486888 -.873737 -1.09381 -.942531  .500088 
4 -1.36125 -.249435 -.889938 -1.48139 -1.01717 -.916622 -.765878 -.790885 -1.09716 -.345486 -.659717  -.69516 -.480036 -.866842 -1.08169 -.923861  .401098*
0  2.32694   2.5707  2.55827  2.93109  3.02376  3.40271  3.08077  2.68182  2.87919  2.11725  4.13245  3.80293  2.26434  2.33558   2.9348  2.51278  3.44839 
1 -1.35709 -.278894* -.884574 -1.47556* -1.01168 -.940026*   -.7623* -.806422* -1.10765* -.374912* -.690056* -.617536 -.474775* -.827985 -1.10842* -.916284*  .581711 
2  -1.3577*  -.25515 -.884919* -1.44853 -1.01661* -.911025 -.733251 -.793762 -1.08939  -.34627 -.661584 -.647147 -.453495 -.861868* -1.08205 -.914503  .566552 
3 -1.33253  -.22618 -.857473 -1.42399 -.987559 -.888445 -.735298 -.768788 -1.06168 -.318271 -.632882 -.671625* -.446152 -.833001 -1.05307 -.901795  .540824 
4 -1.31033 -.198515 -.839018 -1.43047 -.966247 -.865702 -.714957 -.739964 -1.04624 -.294566 -.608797 -.644239 -.429116 -.815921 -1.03077 -.872941  .452018*
0  2.34189  2.58565  2.57321  2.94603   3.0387  3.41765  3.09571  2.69676  2.89413  2.13219  4.14739  3.81787  2.27928  2.35052  2.94974  2.52772  3.46333 
1  -1.3272* -.249008* -.854688* -1.44567* -.981799*  -.91014* -.732415* -.776537* -1.07777* -.345027* -.660171* -.587651  -.44489*   -.7981 -1.07853* -.886399*  .611597 
2 -1.31287 -.210321  -.84009  -1.4037 -.971781 -.866197 -.688422 -.748934 -1.04456 -.301441 -.616756 -.602319 -.408667  -.81704* -1.03722 -.869675   .61138 
3 -1.27276 -.166409 -.797702 -1.36422 -.927788 -.828674 -.675527 -.709017 -1.00191   -.2585 -.573111 -.611854* -.386381  -.77323 -.993303 -.842024  .600595 
4 -1.23561 -.123801 -.764304 -1.35575 -.891533 -.790988 -.640244 -.665251 -.971529 -.219852 -.534083 -.569526 -.354402 -.741208 -.956054 -.798227  .526732*
1   0.9796   0.9686   0.9752   0.9884   0.9829   0.9924   0.9797   0.9779   0.9821   0.9580   0.9916   0.9855   0.9612   0.9682   0.9773   0.9637   0.9699 
2   0.1690   0.0739  -0.1665   0.0484   0.1875  -0.0134   0.0105   0.1298   0.1199  -0.0200   0.0421   0.2353   0.0902   0.2410   0.0513  -0.1531   0.2095 
3  -0.0489  -0.0105  -0.0430   0.0565   0.0006  -0.1054   0.1723   0.0636  -0.0438  -0.0390   0.0136   0.2249   0.1444  -0.0152   0.0087  -0.1268  -0.2547 










Table 31: Lag structure of the natural logarithm of the absolute value of book value (t-1) 
 
  
Lag Bank 1 Bank 2 Bank 3 Bank 4 Bank 5 Bank 6 Bank 7 Bank 8 Bank 9 Bank 10 Bank 11 Bank 12 Bank 13 Bank 14 Bank 15 Bank 16 Bank 17
0   .119233   .115925   .533847   1.92675   1.42428   1.92918   .279354   1.11286   .302602   .188734   .748198   .560827   1.40054   .358747   .406534   2.59388   .379107
1   .002228*   .001523   .004462   .005366   .009408   .015183   .007527   .003476   .000851   .001482     .0091   .008448   .003133   .003936   .003675   .013398   .009053
2   .002269   .001446   .004451   .005468   .009587   .015456   .007668   .003153   .000864    .00151   .009259   .008368   .003189   .003991   .003546   .013642   .009073
3   .002249   .001431   .004533   .005446   .009736   .015744   .007744   .003199   .000879   .001537   .009435    .00851   .003195   .004063   .003574   .013895    .00915
4   .002286   .001303   .004598   .005517   .008955   .015958   .006514   .003253   .000895   .001538   .009476   .008673   .003253    .00412   .003457   .013995   .009319
0  .711204   .683063  2.21023  3.49371  3.19155  3.49497   1.5626  2.94481  1.64254  1.17046  2.54779  2.25953  3.17474  1.81274  1.93779  3.79103  1.86794 
1 -3.26878* -3.64947 -2.57421 -2.38985* -1.82832 -1.34973* -2.05145 -2.82401  -4.2308* -3.67639* -1.86156*  -1.9359 -2.92794* -2.69963* -2.76836 -1.47475* -1.86681*
2 -3.25049  -3.70131 -2.57669*   -2.371 -1.80947 -1.33187 -2.03279 -2.92156* -4.21592 -3.65765  -1.8443  -1.9455* -2.91019 -2.68593  -2.8042 -1.45676 -1.86461 
3 -3.25962  -3.71141  -2.5585 -2.37501 -1.79406 -1.31348 -2.02306 -2.90707 -4.19875 -3.64029 -1.82546 -1.92864 -2.90818 -2.66796 -2.79618 -1.43838  -1.8562 
4 -3.24311   -3.8051* -2.54422 -2.36216 -1.87769* -1.29996 -2.19604* -2.89033 -4.18056 -3.63926 -1.82121 -1.90978 -2.89026 -2.65404 -2.82952* -1.43124  -1.8379 
0  .721388   .693247  2.22042   3.5039  3.20173  3.50515  1.57279  2.95499  1.65272  1.18064  2.55797  2.26972  3.18492  1.82292  1.94797  3.80121  1.87812 
1 -3.24841*  -3.6291 -2.55384* -2.36948* -1.80795 -1.32936* -2.03108 -2.80365 -4.21043* -3.65602* -1.84119* -1.91553* -2.90757* -2.67927* -2.74799 -1.45438* -1.84645*
2 -3.21994  -3.67076 -2.54614 -2.34045 -1.77892 -1.30131 -2.00224 -2.89101* -4.18536  -3.6271 -1.81374 -1.91494 -2.87964 -2.65538 -2.77365 -1.42621 -1.83406 
3 -3.21888  -3.67067 -2.51776 -2.33427 -1.75332 -1.27275 -1.98232 -2.86634 -4.15801 -3.59956 -1.78472 -1.88791 -2.86744 -2.62722 -2.75545 -1.39764 -1.81546 
4 -3.19219  -3.75418*  -2.4933 -2.31124 -1.82677* -1.24904 -2.14512* -2.83941 -4.12964 -3.58834 -1.77029 -1.85886 -2.83934 -2.60312  -2.7786* -1.38032 -1.78698 
0  .736331   .708189  2.23536  3.51884  3.21667   3.5201  1.58773  2.96994  1.66767  1.19559  2.57292  2.28466  3.19986  1.83786  1.96292  3.81616  1.89307 
1 -3.21853* -3.59922 -2.52396* -2.33959* -1.77806* -1.29948*  -2.0012 -2.77376 -4.18054* -3.62613*  -1.8113* -1.88565* -2.87769* -2.64938* -2.71811  -1.4245* -1.81656*
2 -3.17511  -3.62593 -2.50131 -2.29562 -1.73409 -1.25648 -1.95741 -2.84618* -4.14054 -3.58227 -1.76891 -1.87012 -2.83481 -2.61055 -2.72882* -1.38138 -1.78923 
3 -3.15911   -3.6109 -2.45799  -2.2745 -1.69355 -1.21298 -1.92255 -2.80657 -4.09824 -3.53979 -1.72495 -1.82813 -2.80767 -2.56745 -2.69568 -1.33787 -1.75569 
4 -3.11748  -3.67947* -2.41859 -2.23652 -1.75206 -1.17433  -2.0704* -2.76469 -4.05493 -3.51362 -1.69557 -1.78415 -2.76463  -2.5284 -2.70389 -1.30561 -1.71226 
1   0.9810    0.9608   0.9850   0.9994   0.9873   0.9938   0.9775   0.9998   0.9913   0.9930   0.9769   0.9853   0.9879   1.0030   0.9849   0.9887   0.9837 
2  -0.0323   -0.2525  -0.1436  -0.0098   0.1569  -0.0321  -0.0148  -0.3321  -0.0692   0.0127   0.0333   0.1666   0.0372  -0.0729  -0.2290   0.0262   0.1281 
3  -0.1660   -0.1641  -0.0257  -0.1537   0.0673   0.0218  -0.0939  -0.0667   0.0366  -0.0433   0.0010   0.0446  -0.1133  -0.0382  -0.1027   0.0195   0.1050 










Table 31 (continued) 
 
  
Lag Bank 18 Bank 19 Bank 20 Bank 21 Bank 22 Bank 23 Bank 24 Bank 25 Bank 26 Bank 27 Bank 28 Bank 29 Bank 30 Bank 31 Bank 32 Bank 33 Bank 34
0   .344745   .390023    .51865   .683753    1.0034    .80719   1.46632   1.36005   .990428   .096619   1.53129   2.58103   .768698   .480404   .731828   .599491   .746356
1   .001141   .005504   .002862   .001473   .002993   .001406   .002973   .006174   .002017   .005752    .01013   .016109   .005677   .001243   .001975    .00548   .007233
2   .001162   .005414   .002909   .001501    .00305     .0014   .002916   .006263   .001983   .005854   .010321   .016407   .005613   .001266   .001839   .005577   .007074
3   .001183   .005407    .00293   .001525   .003101   .001407   .002905   .006373    .00202   .005909   .010483   .016713   .005691   .001286   .001831   .005681   .007203
4   .001206   .005362   .002984   .001547   .003159   .001409     .0026   .006453   .002058   .005975   .010611   .017032   .005799   .001311   .001853   .005785   .007158
0  1.77293  1.89633  2.18135  2.45772  2.84127  2.62368  3.22063   3.1454  2.82826  .500892  3.26399  3.78606  2.57482  2.10475  2.52567   2.3262  2.54532 
1 -3.93779* -2.36441  -3.0184* -3.68241* -2.97345* -3.72933 -2.98046 -2.24961* -3.36817 -2.32028* -1.75435* -1.29047* -2.33353 -3.85208* -3.38952 -2.36878* -2.09122 
2 -3.91937 -2.38083 -3.00197 -3.66357 -2.95478 -3.73324* -2.99984 -2.23518 -3.38538* -2.30273 -1.73567 -1.27217 -2.34484* -3.83381 -3.46094 -2.35119 -2.11344*
3 -3.90145 -2.38221 -2.99488 -3.64805 -2.93825  -3.7282 -3.00355 -2.21786 -3.36694 -2.29344 -1.72017 -1.25371  -2.3311 -3.81821 -3.46499* -2.33277 -2.09546 
4  -3.8826 -2.39068* -2.97662 -3.63358 -2.91984 -3.72681 -3.11436* -2.20533  -3.3481 -2.28232 -1.70809 -1.23485 -2.31233  -3.7994 -3.45323 -2.31468 -2.10171 
0  1.78311  1.90651  2.19153   2.4679  2.85146  2.63386  3.23081  3.15558  2.83844  .511076  3.27417  3.79625    2.585  2.11493  2.53585  2.33639  2.55551 
1 -3.91742* -2.34404 -2.99803* -3.66204* -2.95308* -3.70897* -2.96009 -2.22924*  -3.3478 -2.29991* -1.73399* -1.27011* -2.31316 -3.83171* -3.36915 -2.34841* -2.07085 
2 -3.88882 -2.35028* -2.97142 -3.63302 -2.92423 -3.70269 -2.96929 -2.20462 -3.35483* -2.27218 -1.70511 -1.24162 -2.31429* -3.80326 -3.43038* -2.32064 -2.08289*
3 -3.86071 -2.34148 -2.95415 -3.60732 -2.89751 -3.68746 -2.96281 -2.17712  -3.3262  -2.2527 -1.67944 -1.21297 -2.29037 -3.77748 -3.42425 -2.29204 -2.05472 
4 -3.83168 -2.33976  -2.9257 -3.58266 -2.86892 -3.67589 -3.06344* -2.15441 -3.29718  -2.2314 -1.65717 -1.18393 -2.26141 -3.74848 -3.40231 -2.26376 -2.05079 
0  1.79805  1.92145  2.20648  2.48285   2.8664  2.64881  3.24576  3.17053  2.85339  .526019  3.28911  3.81119  2.59995  2.12988  2.55079  2.35133  2.57045 
1 -3.88754* -2.31416* -2.96814* -3.63216*  -2.9232* -3.67908* -2.93021 -2.19936* -3.31791* -2.27002*  -1.7041* -1.24022* -2.28328* -3.80183* -3.33926 -2.31853* -2.04097*
2 -3.84399 -2.30545 -2.92659 -3.58819  -2.8794 -3.65786 -2.92446  -2.1598    -3.31 -2.22735 -1.66029 -1.19679 -2.26946 -3.75843 -3.38556* -2.27581 -2.03806 
3 -3.80094  -2.2817 -2.89437 -3.54755 -2.83774 -3.62769 -2.90304 -2.11735 -3.26643 -2.19293 -1.61967  -1.1532  -2.2306 -3.71771 -3.36448 -2.23227 -1.99495 
4 -3.75696 -2.26505 -2.85099 -3.50795  -2.7942 -3.60118 -2.98873*  -2.0797 -3.22246 -2.15669 -1.58246 -1.10922 -2.18669 -3.67376  -3.3276 -2.18904 -1.97608 
1   0.9884   0.9866   0.9859   0.9940   0.9857   1.0032   0.9972   0.9955   0.9899   0.9675   0.9980   0.9983   0.9861   0.9910   0.9946   0.9824   0.9877 
2  -0.0218   0.1932   0.0519   0.0121   0.0359  -0.1300   0.1932   0.0664   0.1824   0.0365  -0.0134   0.0224   0.1634  -0.0118   0.2856   0.0332  -0.2005 
3  -0.0307   0.1468  -0.1076  -0.0529   0.0429   0.1091   0.1506   0.0393   0.0185  -0.0972   0.0582  -0.0206   0.0672   0.0575   0.1432  -0.0219   0.0320 










Table 32: Lag structure of the natural logarithm of the absolute value of net income. 
 
  
Lag Bank 1 Bank 2 Bank 3 Bank 4 Bank 5 Bank 6 Bank 7 Bank 8 Bank 9 Bank 10 Bank 11 Bank 12 Bank 13 Bank 14 Bank 15 Bank 16 Bank 17
0   .609093   .163268   1.36585   1.56632   1.15089    1.7623   .529586   1.13785   .304017   .157484   .716663   .785852   1.27953   .604501   .546552   2.06486   .679431
1   .620629   .138048   .729186    .43939   .102632   .672944   .413094   .102285   .019445   .046225   .351286   .482848    .68203   .551287   .468366    .49107   .609941
2   .540526   .127725   .683817   .400276   .088362   .570832   .391185   .084167   .015765   .039588   .320013   .443714   .446661   .532345     .3963    .47443   .621502
3   .474941   .121225   .638597   .287393   .085737   .533713    .37742   .084886     .0139   .037866   .234296   .433489   .431751   .504222   .388355   .442136   .585834
4   .464827*   .121301   .621055   .292788   .082281   .534279   .375906   .084715   .013988   .033765   .237454   .438632   .423964   .507538   .384122   .416207   .564177
0  2.34209   1.02551  3.14965  3.28661  2.97841   3.4045  2.20222  2.96702   1.6472  .989446  2.50473  2.59689  3.08437  2.33452  2.23375  3.56294  2.45138 
1  2.36085   .857722  2.52205   2.0155  .561265  2.44178  1.95379  .557881 -1.10229 -.236368  1.79172  2.10982  2.45519  2.24237  2.07937   2.1267  2.34348 
2  2.22265   .779986   2.4578  1.92226  .411545   2.2772  1.89929  .362909* -1.31207 -.391355  1.69847  2.02529  2.03191   2.2074  1.91228  2.09222  2.36225 
3  2.09328    .72773*  2.38936  1.59094*  .381367  2.20994*  1.86344  .371396 -1.43799* -.435859  1.38667*  2.00195*  1.99793   2.1531*    1.892   2.0217  2.30312 
4  2.07172*  .728324  2.36147*   1.6095  .340194*  2.21097  1.85939*  .369343 -1.43174 -.550529*  1.40003  2.01371   1.9797*  2.15962  1.88101*  1.96123*  2.26542*
0  2.35228    1.0357  3.15983  3.29679   2.9886  3.41468   2.2124   2.9772  1.65739   .99963  2.51491  2.60707  3.09456  2.34471  2.24394  3.57312  2.46156 
1  2.38122    .87809  2.54241  2.03587  .581633  2.46215  1.97416  .578249 -1.08192    -.216  1.81209  2.13019  2.47556  2.26274  2.09974  2.14707  2.36385 
2   2.2532   .810539  2.48835  1.95281  .442097  2.30775  1.92984  .393461* -1.28152 -.360803  1.72902  2.05584  2.06246  2.23795  1.94283  2.12277   2.3928 
3  2.13401   .768466*   2.4301  1.63167*  .422103  2.25068*  1.90418*  .412132 -1.39725* -.395123  1.42741*  2.04269*  2.03867  2.19384*  1.93274  2.06244  2.34386 
4  2.12264*  .779244  2.41239*  1.66042  .391114*  2.26189  1.91031  .420263 -1.38082 -.499609*  1.45095  2.06463  2.03062*  2.21054  1.93193*  2.01215*  2.31634*
0  2.36722   1.05064  3.17478  3.31173  3.00354  3.42963  2.22734  2.99214  1.67233  1.01457  2.52985  2.62202   3.1095  2.35965  2.25888  3.58807   2.4765 
1   2.4111   .907975   2.5723  2.06576  .611519  2.49203  2.00405  .608135 -1.05204 -.186114  1.84197  2.16007  2.50544  2.29263  2.12962  2.17696  2.39373 
2  2.29803   .855367  2.53318  1.99764  .486925  2.35258  1.97467  .438289* -1.23669 -.315974  1.77385  2.10067*  2.10729  2.28278  1.98766*   2.1676  2.43763 
3  2.19378*  .828237*  2.48987  1.69144*  .481874  2.31045*  1.96395*  .471903 -1.33748* -.335352  1.48718*  2.10246  2.09844*  2.25361*  1.99251  2.12221  2.40363 
4  2.19735   .853958   2.4871*  1.73514  .465828*   2.3366  1.98502  .494977  -1.3061 -.424895*  1.52566  2.13935  2.10533  2.28526  2.00665  2.08687*  2.39105*
1  -0.0066    0.4807   0.6971   0.8473   0.9270   0.7851   0.5127   0.9544   0.9597   0.8642   0.7412   0.6461   0.7104   0.3458   0.4317   0.8774   0.3521 
2   0.3837    0.3172   0.2844   0.3102   0.4260   0.4045   0.2755   0.4422   0.4416   0.4055   0.3275   0.3167   0.5958   0.2383   0.4167   0.2279   0.0145 
3   0.3725    0.2583   0.2887   0.5370   0.2291   0.2869   0.2323   0.1034   0.3575   0.2507   0.5191   0.2072   0.2262   0.2697   0.1964   0.2895   0.2829 










Table 32 (continued). 
 
  
Lag Bank 18 Bank 19 Bank 20 Bank 21 Bank 22 Bank 23 Bank 24 Bank 25 Bank 26 Bank 27 Bank 28 Bank 29 Bank 30 Bank 31 Bank 32 Bank 33 Bank 34
0   .293898   .952931   .698911   .644762   .802884   2.28423   1.21666   .862686   .657573   1.16979   1.77485   2.24401   .593761   .324155   .521012   .656969   1.91063
1   .028562   .706698   .392409   .145172   .301415   .258079   .292093   .302165   .067542   1.01048   .450648    .17454   .384937   .085825   .077016   .229774   1.48956
2   .021195   .618667   .316814    .12298   .257838    .20884   .272101   .306247   .059893   .967719   .322381   .128459   .368314    .07552   .038963   .201097   1.33188
3   .020598   .608911   .252645    .11712   .246484   .173741   .221789   .243261   .046281   .944483   .321377   .118653    .35348   .076295    .03417   .202079   1.31665
4   .020008   .515307   .257463   .097536   .241353   .177053   .201841   .217727   .046298   .962473   .296167   .118644   .348449   .076344    .03417   .205837    1.3334
0  1.61335  2.78966  2.47964    2.399  2.61833   3.6639  3.03399  2.69017  2.41868   2.9947  3.41159  3.64614   2.3166  1.71134  2.18589  2.41776  3.48531 
1 -.717815  2.49072  1.90242  .908034  1.63861  1.48338  1.60719  1.64109  .142866   2.8483   2.0408  1.09227   1.8832  .382427  .274131  1.36721  3.23636 
2 -1.01613  2.35767  1.68842  .742127  1.48244  1.27167  1.53628   1.6545  .022668  2.80505  1.70584   .78572  1.83904  .254507* -.407281   1.2339*  3.12445 
3 -1.04471  2.34176  1.46207*  .693285  1.43738  1.08765*  1.33181  1.42422 -.235174*  2.78072*   1.7027  .706293  1.79791   .26469 -.538562  1.23874  3.11293*
4 -1.07382*  2.17482*  1.48093  .510274*  1.41631*   1.1065  1.23753*  1.31329* -.234849  2.79956  1.62097*  .706178*  1.78354*  .265306 -.538613*  1.25714  3.12554 
0  1.62354  2.79985  2.48983  2.40919  2.62852  3.67409  3.04417  2.70036  2.42886  3.00489  3.42178  3.65633  2.32678  1.72153  2.19608  2.42794   3.4955 
1 -.697447  2.51109  1.92279  .928402  1.65897  1.50375  1.62756  1.66146  .163234  2.86867  2.06117  1.11264  1.90357  .402795  .294499  1.38758  3.25672 
2  -.98558  2.38823  1.71897  .772679  1.51299  1.30223  1.56683  1.68505   .05322   2.8356  1.73639  .816272   1.8696  .285059* -.376729  1.26445*    3.155 
3 -1.00397  2.38249  1.50281*  .734021  1.47812  1.12839*  1.37255  1.46496 -.194438*  2.82146*  1.74344  .747029*  1.83865  .305426 -.497826*  1.27948  3.15367*
4  -1.0229*  2.22574*  1.53185  .561194*  1.46723*  1.15742  1.28845*  1.36421* -.183929  2.85048  1.67189*  .757099  1.83446*  .316226 -.487693  1.30806  3.17646 
0  1.63848  2.81479  2.50477  2.42413  2.64346  3.68903  3.05912   2.7153   2.4438  3.01983  3.43672  3.67127  2.34173  1.73647  2.21102  2.44288  3.51044 
1 -.667561  2.54097  1.95268  .958287  1.68886  1.53364  1.65744  1.69134  .193119  2.89855  2.09106  1.14253  1.93345  .432681  .324385  1.41747  3.28661 
2 -.940752  2.43305   1.7638  .817507  1.55782  1.34705  1.61166  1.72988  .098048  2.88043*  1.78122  .861101  1.91442  .329888* -.331901  1.30928*  3.19983*
3   -.9442  2.44226  1.56258*  .793792  1.53789*  1.18816*  1.43232  1.52473 -.134667*  2.88123  1.80321    .8068*  1.89842*  .365197 -.438055*  1.33925  3.21344 
4 -.948189*  2.30045*  1.60656  .635908*  1.54194  1.23213  1.36317*  1.43893* -.109215  2.92519  1.74661*  .831812  1.90918   .39094 -.412979  1.38277  3.25117 
1   0.9426   0.5311   0.6837   0.8718   0.8031   0.9420   0.8788   0.8197   0.9431   0.3813   0.8702   0.9535   0.6148   0.8731   0.8980   0.7939   0.5050 
2   0.5171   0.4038   0.4592   0.4238   0.4000   0.3807   0.2953   0.0781   0.3525   0.2469   0.5432   0.4959   0.2549   0.3619   0.6216   0.3547   0.3519 
3   0.2130  -0.1960   0.4579   0.2514   0.2467   0.3667   0.4469   0.4677   0.4846   0.1952   0.1449   0.2859   0.2453   0.0868   0.2990   0.1313   0.1774 










Table 33: Lag structure of the natural logarithm of the absolute value of other comprehensive income. 
 
  
Lag Bank 1 Bank 2 Bank 3 Bank 4 Bank 5 Bank 6 Bank 7 Bank 8 Bank 9 Bank 10 Bank 11 Bank 12 Bank 13 Bank 14 Bank 15 Bank 16 Bank 17
0   4.65472   4.12022    11.119     17.35   19.0583   9.93646   7.97839   11.1294    17.612   15.3161   20.4451   4.98587   23.0122   16.0793   11.2808   9.21245   8.24114
1   2.49707   3.01409   2.61605   2.22898   1.94234   6.65216   3.07612   2.73415   2.25829   2.05725   3.75553   2.34623   2.27822   2.12865    1.7308   3.54973   1.50024
2    2.3125   2.57253   2.44237   1.89897   1.89917   5.37659   2.82436   2.54813   2.14399   1.88874   3.65977   2.20572   2.16942     1.811   1.68489   2.79649   1.22014
3   2.30037    2.4635   2.29638   1.91426   1.90329   5.22946   2.82489   2.50061   2.10746   1.92011   3.59251   2.06337   2.17613   1.84469   1.61445   2.70626   1.17235
4   2.25813*   2.51049   2.24423   1.89769   1.91899   5.12068   2.85836   2.47735   2.14746   1.94772   3.58687   1.99839   2.21637   1.87711   1.64249   2.47849   1.19424
0  4.37576   4.25378  5.24653  5.69147  5.78538  5.13409  4.91461  5.24746  5.70646  5.56678  5.85562  4.44449   5.9739  5.61541  5.26098  5.05843  4.94702 
1  3.75299   3.94117  3.79954  3.63942  3.50177  4.73281  3.96154  3.84369  3.65248  3.55924   4.1611  3.69068  3.66127  3.59336  3.38645  4.10474   3.2435 
2  3.67619   3.78275  3.73083  3.47917  3.47928*  4.51992  3.87614*  3.77322  3.60053  3.47377*  4.13526  3.62892  3.61232*  3.43174*  3.35956  3.86623  3.03683 
3  3.67091   3.73942*  3.66917  3.48717  3.48143  4.49215  3.87631  3.75437  3.58332*  3.49022  4.11669  3.56218  3.61539  3.45016  3.31683*  3.83341  2.99685*
4  3.65234*  3.75829  3.64617*  3.47844*   3.4896  4.47109*  3.88806    3.745*  3.60209  3.50447  4.11509*  3.53015*  3.63368  3.46754  3.33402  3.74546*  3.01532 
0  4.38594   4.26397  5.25672  5.70165  5.79556  5.14427   4.9248  5.25765  5.71664  5.57696   5.8658  4.45467  5.98408   5.6256  5.27116  5.06862   4.9572 
1  3.77336   3.96154  3.81991  3.65978  3.52213  4.75318  3.98191  3.86406  3.67285  3.57961  4.18147  3.71105  3.68164  3.61373  3.40682  4.12511  3.26387 
2  3.70674    3.8133  3.76138  3.50973*  3.50983*  4.55047  3.90669*  3.80378  3.63108  3.50432*  4.16581  3.65947  3.64288*  3.46229*  3.39012  3.89678  3.06738 
3  3.71165   3.78016*  3.70991  3.52791  3.52216  4.53289  3.91705  3.79511*  3.62406*  3.53096  4.15743*  3.60292  3.65612  3.49089  3.35757*  3.87414  3.03759*
4  3.70326*  3.80921  3.69709*  3.52936  3.54052  4.52201*  3.93898  3.79592  3.65301  3.55539  4.16601  3.58107*   3.6846  3.51846  3.38494  3.79638*  3.06624 
0  4.40088   4.27891  5.27166   5.7166  5.81051  5.15921  4.93974  5.27259  5.73159  5.59191  5.88075  4.46961  5.99903  5.64054   5.2861  5.08356  4.97214 
1  3.80324   3.99142  3.84979  3.68967  3.55202*  4.78307   4.0118  3.89395  3.70273   3.6095  4.21135  3.74093  3.71152  3.64362  3.43671    4.155  3.29375 
2  3.75157*  3.85813  3.80621  3.55455*  3.55466   4.5953  3.95152*   3.8486*  3.67591*  3.54915*  4.21064*   3.7043   3.6877*  3.50712*  3.43494  3.94161  3.11221 
3  3.77142   3.83993*  3.76968*  3.58768  3.58193  4.59266*  3.97682  3.85488  3.68383  3.59073   4.2172  3.66269  3.71589  3.55066  3.41734*  3.93391  3.09736*
4  3.77798   3.88392   3.7718  3.60408  3.61524  4.59673  4.01369  3.87063  3.72772   3.6301  4.24072  3.65578*  3.75931  3.59317  3.45965  3.87109*  3.14095 
1   0.7190    0.5466   0.8755   0.9358   0.9463   0.5931   0.8010   0.8704   0.9304   0.9281   0.9021   0.7321   0.9448   0.9292   0.9183   0.8019   0.9088 
2   0.3053    0.4148   0.2881   0.4096   0.2013   0.4586   0.3163   0.2908   0.2603   0.3128   0.2088   0.2800   0.2541   0.4031   0.2110   0.4696   0.4492 
3   0.1560    0.2393   0.2823   0.1050   0.1313   0.2124   0.1362   0.1958   0.1909   0.0497   0.1908   0.2854   0.1242   0.0213   0.2427   0.2207   0.2408 










Table 33 (continued) 
 
  
Lag Bank 18 Bank 19 Bank 20 Bank 21 Bank 22 Bank 23 Bank 24 Bank 25 Bank 26 Bank 27 Bank 28 Bank 29 Bank 30 Bank 31 Bank 32 Bank 33 Bank 34
0   13.4659   2.89152   14.4803   8.57253   13.6274   17.1956   9.10721   8.94833    13.215   10.9124    15.763   26.9614   22.6553   10.5717   7.88664   17.5471    9.4492
1   2.65336   1.84098   3.75809   1.78483   2.74101   2.47465   2.21886   4.63768   3.74359   3.21507   4.32838   1.54397   3.17166   2.09386   4.83778   3.05572   2.06726
2   2.43115   1.68496   3.33767   1.52982   2.16966   2.30093     1.816   3.41383   3.32786   2.51735   4.36486   1.45864   2.73959    1.9303   4.34989   2.67778   1.83131
3   2.26443   1.69624   3.33963   1.55895    2.1311   2.20876   1.66894   3.39623   3.27963   2.54812   4.42484   1.47823   2.59761   1.85099   4.03164   2.71244   1.84973
4    2.2922   1.60374   3.38342   1.50907   2.06868   2.23281   1.67224    3.0833   3.34145   2.56897   4.49135    1.5033   2.52725   1.87944   4.08831   2.75684   1.82827
0  5.43803  3.89966  5.51067  4.98644  5.44996  5.68253  5.04694  5.02934  5.41923  5.22777  5.59554  6.13228  5.95827  5.19605  4.90305  5.70277  5.08381 
1   3.8137  3.44817  4.16178   3.4172   3.8462  3.74397  3.63487  4.37209  4.15792  4.00572  4.30307*  3.27223  3.99213  3.57688  4.41433  3.95489   3.5641 
2  3.72623   3.3596  4.04313*  3.26301  3.61243  3.67117   3.4345   4.0657  4.04019  3.76107*  4.31145  3.21536*  3.84567  3.49554  4.30801  3.82285*  3.44289 
3  3.65516*  3.36626   4.0437  3.28185  3.59448  3.63027*  3.35003*  4.06051  4.02557*   3.7732  4.32508  3.22869  3.79243  3.45356*  4.23202*  3.83569  3.45288 
4  3.66732  3.31014*  4.05669   3.2493*  3.56472*  3.64107  3.35197  3.96381*  4.04421  3.78131  4.33996  3.24547  3.76494*  3.46878  4.24594  3.85189  3.44118*
0  5.44822  3.90984  5.52085  4.99662  5.46014  5.69271  5.05713  5.03953  5.42941  5.23796  5.60573  6.14247  5.96846  5.20624  4.91323  5.71295  5.09399 
1  3.83407  3.46854  4.18215  3.43757  3.86657  3.76434  3.65524  4.39245  4.17829  4.02609  4.32343*   3.2926   4.0125  3.59725   4.4347  3.97526  3.58447 
2  3.75678  3.39015  4.07369*  3.29357*  3.64298  3.70173  3.46505  4.09625  4.07074  3.79162*    4.342  3.24592*  3.87622  3.52609  4.33856   3.8534*  3.47344*
3   3.6959*  3.40699  4.08444  3.32259  3.63522  3.67101*  3.39077*  4.10124  4.06631*  3.81393  4.36581  3.26943  3.83317   3.4943*  4.27275*  3.87642  3.49362 
4  3.71824  3.36106*  4.10761  3.30022  3.61564*  3.69199  3.40289  4.01473*  4.09513  3.83223  4.39088  3.29639  3.81586*   3.5197  4.29686  3.90281   3.4921 
0  5.46316  3.92479   5.5358  5.01157  5.47508  5.70766  5.07207  5.05447  5.44436   5.2529  5.62067  6.15741   5.9834  5.22118  4.92817  5.72789  5.10893 
1  3.86395  3.49843  4.21204  3.46745  3.89645  3.79422  3.68512  4.42234  4.20817  4.05597  4.35332*  3.32248  4.04238  3.62714  4.46458  4.00514  3.61435 
2  3.80161  3.43498*  4.11851*  3.33839*  3.68781*  3.74655  3.50988  4.14108  4.11557*  3.83645*  4.38683  3.29074*  3.92105  3.57092  4.38339  3.89823*  3.51827*
3  3.75567*  3.46677  4.14421  3.38236  3.69499  3.73078*  3.45054*  4.16101  4.12608  3.87371  4.42558   3.3292  3.89294  3.55407*  4.33252*   3.9362  3.55339 
4  3.79295  3.43578  4.18233  3.37494  3.69035   3.7667   3.4776  4.08944*  4.16985  3.90694  4.46559   3.3711  3.89057*  3.59441  4.37157  3.97752  3.56681 
1   0.8979   0.6450   0.8659   0.8906   0.8963   0.9217   0.8484   0.7051   0.8514   0.8458   0.8577   0.9631   0.9211   0.8970   0.6779   0.9087   0.8842 
2   0.3169   0.3149   0.3567   0.3962   0.4898   0.2938   0.4658   0.4975   0.3554   0.4830   0.1057   0.2666   0.3848   0.3076   0.3500   0.3775   0.3678 
3   0.2926   0.1089   0.1339   0.0056   0.2049   0.2407   0.2876   0.1395   0.1808   0.0829   0.0732   0.0739   0.2628   0.2439   0.2973  -0.0782   0.0957 










Table 34: Lag structure of the natural logarithm of the absolute value of other capital adjustments. 
 
  
Lag Bank 1 Bank 2 Bank 3 Bank 4 Bank 5 Bank 6 Bank 7 Bank 8 Bank 9 Bank 10 Bank 11 Bank 12 Bank 13 Bank 14 Bank 15 Bank 16 Bank 17
0   5.07365   1.27247   3.23585   3.33882   3.47656   2.99657   1.81013   1.66751   1.33016   .663748   1.80424   1.54374   2.85828   1.05176   1.00391   4.31548    1.3724
1   1.45717*   .735777   1.79745   1.90179   2.73012   2.76412   1.04535   1.06946   1.06018   .600302   1.56344   1.25626   1.83364   .611916   .740633   2.63401   1.29251
2    1.4582   .693257   1.36643   1.49097     2.595   2.49814   1.01971   .927217   .932453   .596116   1.41482    1.1734    1.5123   .615989   .604161   2.22017   1.14094
3   1.48494   .581253    1.1505   1.47432   2.61033   2.39196   1.01866   .894591   .833083   .558603   1.41554   1.09207   1.43517   .501605   .578445   2.09554   1.15815
4   1.51261   .579068   1.12046   1.40185   2.25248   2.42346   1.03809   .911635    .83668   .568251    1.4129   1.11163   1.41741   .494629   .556637   2.06602   1.17399
0  4.46194   3.07884  4.01217  4.04349  4.08392  3.93535  3.43128  3.34921  3.12317  2.42802  3.42802  3.27208   3.8881  2.88834  2.84178  4.30009  3.15444 
1  3.21437*  2.53104  3.42424  3.48067  3.84222   3.8546  2.88222  2.90502  2.89631  2.32755  3.28476  3.06602  3.44417  2.34671  2.53762  3.80638  3.09446 
2  3.21506   2.47151  3.15006  3.23729  3.79145  3.75341  2.85738  2.76229  2.76792  2.32054  3.18487  2.99777  3.25149  2.35334  2.33395  3.63544  2.96971*
3  3.23322   2.29527  2.97804  3.22604  3.79732  3.70996*  2.85632*  2.72645*  2.65522*  2.25552*  3.18535  2.92592*  3.19912   2.1479  2.29043  3.57765  2.98466 
4  3.25164   2.29147*  2.95155*   3.1756*  3.64984*    3.723  2.87519  2.74529  2.65949  2.27261  3.18345*  2.94363  3.18664*  2.13386*  2.25197*  3.56343*  2.99821 
0  4.47212   3.08902  4.02235  4.05368   4.0941  3.94553  3.44146  3.35939  3.13336  2.43821   3.4382  3.28227  3.89828  2.89852  2.85196  4.31027  3.16462 
1  3.23474*  2.55141  3.44461  3.50104  3.86259  3.87496  2.90259  2.92539  2.91668  2.34792  3.30513  3.08638  3.46454  2.36708  2.55799  3.82675  3.11483 
2  3.24562   2.50206  3.18061  3.26784    3.822  3.78396  2.88793*  2.79285  2.79848  2.35109  3.21542*  3.02832  3.28204  2.38389   2.3645    3.666  3.00026*
3  3.27395   2.33601*  3.01877  3.26678  3.83805  3.75069*  2.89706  2.76719*  2.69596*  2.29626*  3.22609  2.96665*  3.23986  2.18864  2.33117  3.61839   3.0254 
4  3.30256   2.34239  3.00247*  3.22652*  3.70076*  3.77392  2.92611  2.79621  2.71041  2.32353  3.23437  2.99455  3.23756*  2.18478*  2.30289*  3.61435*  3.04913 
0  4.48706   3.10396   4.0373  4.06862  4.10905  3.96047   3.4564  3.37433   3.1483  2.45315  3.45314  3.29721  3.91322  2.91347  2.86691  4.32521  3.17956 
1  3.26462*   2.5813   3.4745  3.53092  3.89247  3.90485  2.93247*  2.95528  2.94656   2.3778  3.33501  3.11627  3.49443  2.39697  2.58788  3.85663  3.14471 
2  3.29045   2.54689  3.22544  3.31267  3.86683  3.82879  2.93276  2.83767  2.84331  2.39592  3.26025*  3.07315  3.32687  2.42872  2.40933  3.71083  3.04509*
3  3.33372   2.39578*  3.07854  3.32655  3.89782  3.81046*  2.95683  2.82696*  2.75573*  2.35603*  3.28586  3.02642*  3.29963*  2.24841*  2.39094  3.67816*  3.08517 
4  3.37728   2.41711  3.07718*  3.30124*  3.77547*  3.84864  3.00082  2.87093  2.78513  2.39825  3.30909  3.06926  3.31227  2.25949   2.3776*  3.68907  3.12385 
1   0.8467    0.6925   0.6899   0.6690   0.5156   0.3283   0.6265   0.6270   0.4651   0.3725   0.4359   0.4594   0.6247   0.6715   0.5599   0.6524   0.3006 
2   0.1370    0.2826   0.5026   0.4806   0.2684   0.3284   0.2481   0.3881   0.3816   0.1877   0.3352   0.3021   0.4275   0.1182   0.4500   0.4005   0.3849 
3   0.0271    0.4012   0.4128   0.1687   0.1157   0.2306   0.1328   0.2299   0.3623   0.3186   0.1243   0.2893   0.2505   0.5013   0.2453   0.2682   0.0778 










Table 34 (continued) 
 
  
Lag Bank 18 Bank 19 Bank 20 Bank 21 Bank 22 Bank 23 Bank 24 Bank 25 Bank 26 Bank 27 Bank 28 Bank 29 Bank 30 Bank 31 Bank 32 Bank 33 Bank 34
0    1.1269   1.93165   1.68278   1.70406   3.16119   2.55237   3.35399   2.47263   1.89904   3.56417   2.63026   3.31837   1.62909   1.76195   1.60928   1.71353    2.5328
1   .750457   1.86946   1.56027   .834033   2.11031   1.27276   2.38787   1.78224   1.40724   2.99888   1.82642   2.35435   1.48752   1.44748     1.106   1.58375   2.20861
2   .651046   1.80514   1.54168   .687256   1.95282   1.25573   1.93381   1.59182   1.28899   2.71576   1.51563   1.99028   1.31054   1.42249   1.04044   1.42515   2.02208
3   .617366   1.57161   1.50822   .656231   1.98452   .924671    1.7711   1.48779   1.22301   2.31661   1.50025   1.99744   1.30843   1.38795   1.01038   1.40862   1.89584
4   .586532   1.60094   1.44672   .627792   1.85657   .893021   1.80488   1.50014   1.19954   2.26401   1.45943   1.87189   1.33228   1.16726   1.01071   1.41245   1.81075
0  2.95735  3.49625  3.35832  3.37089  3.98882   3.7749  4.04803  3.74316  3.47922  4.10881  3.80496  4.03735   3.3259   3.4043  3.31366  3.37643   3.7672 
1   2.5508  3.46352  3.28273  2.65639  3.58471  3.07906  3.70827  3.41574  3.17951  3.93611  3.44023  3.69414  3.23498  3.20769  2.93863  3.29767  3.63024 
2  2.40869   3.4285  3.27073  2.46281  3.50714  3.06558  3.49736  3.30274  3.09172  3.83694  3.25369  3.52614   3.1083  3.19027  2.87751  3.19214  3.54199 
3  2.35555  3.28994*  3.24877   2.4166  3.52322  2.75952  3.40944*  3.23513*  3.03916  3.67794  3.24347  3.52971  3.10667*  3.16567  2.84817*  3.18045*   3.4775 
4  2.30428*   3.3084  3.20711*  2.37226*  3.45654*  2.72466*   3.4283  3.24336  3.01974*  3.65495*  3.21585*  3.46476*   3.1247  2.99246*  2.84846  3.18313  3.43155*
0  2.96753  3.50644  3.36851  3.38108  3.99901  3.78508  4.05821  3.75334  3.48941  4.11899  3.81514  4.04754  3.33608  3.41448  3.32385  3.38662  3.77739 
1  2.57117  3.48389   3.3031  2.67676  3.60507  3.09943  3.72864  3.43611  3.19987  3.95648   3.4606   3.7145  3.25535  3.22806  2.95899  3.31803   3.6506 
2  2.43924  3.45905  3.30129  2.49337  3.53769  3.09613  3.52791  3.33329  3.12227  3.86749  3.28424  3.55669  3.13885*  3.22083  2.90806  3.22269  3.57254 
3  2.39628  3.33068*  3.28951  2.45734  3.56395  2.80026  3.45018*  3.27587*  3.07989  3.71868  3.28421  3.57044   3.1474  3.20641   2.8889*  3.22118*  3.51824 
4   2.3552*  3.35932  3.25803*  2.42318*  3.50746*  2.77558*  3.47922  3.29428  3.07066*  3.70587*  3.26677*  3.51568*  3.17562  3.04338*  2.89938  3.23405  3.48247*
0  2.98248  3.52138  3.38345  3.39602  4.01395  3.80002  4.07315  3.76828  3.50435  4.13393  3.83009  4.06248  3.35102  3.42942  3.33879  3.40156  3.79233 
1  2.60105  3.51378  3.33298  2.70664  3.63496  3.12931  3.75853    3.466  3.22976  3.98637  3.49049  3.74439  3.28524  3.25795  2.98888  3.34792  3.68049 
2  2.48407  3.50388  3.34611  2.53819  3.58252  3.14096  3.57274  3.37812   3.1671  3.91232  3.32907*  3.60152  3.18368*  3.26565  2.95289  3.26752*  3.61737 
3  2.45605  3.39045*  3.34928  2.51711  3.62372  2.86003  3.50995*  3.33564*  3.13966*  3.77845*  3.34398  3.63022  3.20717  3.26618  2.94867*  3.28096  3.57801 
4  2.42991*  3.43403  3.33274*  2.49789*  3.58217*   2.8503*  3.55394    3.369  3.14538  3.78058  3.34148  3.59039*  3.25033   3.1181*  2.97409  3.30876  3.55718*
1   0.6087   0.2457   0.3229   0.7265   0.5617   0.6834   0.5736   0.5758   0.5504   0.4183   0.5881   0.5669   0.3283   0.4210   0.5300   0.3519   0.3978 
2   0.3875   0.2378   0.1844   0.4407   0.3148   0.2233   0.4535   0.3554   0.3239   0.3344   0.4328   0.4152   0.3718   0.1685   0.3192   0.3527   0.3314 
3   0.2619   0.3835   0.2032   0.2552   0.0606   0.5052   0.3184   0.2829   0.2619   0.4060   0.1730   0.1294   0.1504   0.2261   0.1949   0.1756   0.2900 










9.5 Cross-Sectional Analysis 
Table 35: Number and percentages of banks with significant (significance level of 5%) results for the cross-sectional analyses.  
The quarterly samples comprise 110 quarters and the yearly samples 28 years. For example, the elasticity of net income is statistically significant in 93 of 110 quarters in the 
quarterly cross-sectional sample for all banks. 
 
Result Freq. Percent. Freq. Percent. Freq. Percent. Freq. Percent. Freq. Percent.
Significant 82 0.75 110 1.00 93 0.85 34 0.31 97 0.88
Insignificant 28 0.25 0 0.00 17 0.15 76 0.69 13 0.12
Significant 25 0.89 27 0.96 26 0.93 10 0.36 28 1.00
Insignificant 3 0.11 1 0.04 2 0.07 18 0.64 0 0.00
Significant 53 0.48 90 0.82 67 0.61 4 0.04 17 0.15
Insignificant 57 0.52 20 0.18 43 0.39 106 0.96 93 0.85
Significant 13 0.46 24 0.86 14 0.50 0 0.00 5 0.18
Insignificant 15 0.54 4 0.14 14 0.50 28 1.00 23 0.82
Cross-Sectional Sample (1986 - 2013)
Time-Series Sample (1986 - 2013)
Time-Series Sample (1986Q3 - 2013Q4)











Table 36: Parameter estimates for the cross-sectional multivariate market –accounting value model with only 


































1986q3 1.65 0.00 0.57 0.00 0.42 0.00 -0.04 0.00 0.03 0.13 0.98 0.95 166 5.20 0.19
1986q4 1.35 0.00 0.71 0.00 0.25 0.00 -0.01 0.50 0.03 0.18 0.98 0.93 164 3.85 0.26
1987q1 3.69 0.00 0.26 0.00 0.63 0.00 0.00 0.99 0.02 0.45 0.91 0.90 193 39.93 0.03
1987q2 0.28 0.39 0.82 0.00 0.24 0.00 -0.01 0.55 0.02 0.20 1.08 0.94 157 1.32 0.76
1987q3 1.20 0.00 0.71 0.00 0.28 0.00 -0.03 0.02 0.02 0.19 0.99 0.94 194 3.33 0.30
1987q4 0.82 0.02 0.80 0.00 0.15 0.00 -0.02 0.09 0.05 0.01 0.98 0.94 185 2.27 0.44
1988q1 1.58 0.00 0.62 0.00 0.38 0.00 -0.02 0.06 -0.02 0.27 0.96 0.93 230 4.84 0.21
1988q2 1.22 0.00 0.69 0.00 0.29 0.00 -0.02 0.07 0.03 0.25 0.98 0.93 222 3.40 0.29
1988q3 1.27 0.00 0.65 0.00 0.32 0.00 -0.03 0.02 0.04 0.02 0.99 0.94 232 3.57 0.28
1988q4 1.04 0.00 0.73 0.00 0.26 0.00 -0.03 0.01 0.01 0.45 0.98 0.93 239 2.83 0.35
1989q1 1.79 0.00 0.53 0.00 0.46 0.00 -0.02 0.07 0.00 0.90 0.98 0.94 259 6.02 0.17
1989q2 1.51 0.00 0.60 0.00 0.39 0.00 -0.01 0.35 0.01 0.43 1.00 0.94 252 4.51 0.22
1989q3 1.00 0.00 0.69 0.00 0.34 0.00 -0.02 0.08 0.01 0.51 1.02 0.93 244 2.72 0.37
1989q4 0.51 0.07 0.80 0.00 0.23 0.00 -0.01 0.17 0.02 0.24 1.03 0.94 238 1.66 0.60
1990q1 1.33 0.00 0.61 0.00 0.41 0.00 -0.02 0.02 0.00 0.84 0.99 0.94 273 3.80 0.26
1990q2 1.01 0.00 0.69 0.00 0.31 0.00 -0.03 0.03 0.03 0.05 1.00 0.93 260 2.75 0.36
1990q3 0.65 0.02 0.76 0.00 0.22 0.00 -0.03 0.00 0.03 0.03 0.98 0.93 238 1.92 0.52
1990q4 0.68 0.04 0.76 0.00 0.16 0.00 -0.02 0.04 0.11 0.00 1.00 0.93 218 1.97 0.51
1991q1 1.03 0.00 0.61 0.00 0.37 0.00 -0.01 0.14 0.07 0.00 1.04 0.95 277 2.80 0.36
1991q2 0.66 0.01 0.65 0.00 0.38 0.00 -0.03 0.00 0.05 0.00 1.05 0.95 263 1.93 0.52
1991q3 0.15 0.59 0.77 0.00 0.30 0.00 -0.02 0.09 0.03 0.02 1.08 0.95 252 1.16 0.86
1991q4 -0.28 0.34 0.81 0.00 0.27 0.00 -0.03 0.01 0.06 0.00 1.12 0.94 255 0.76 1.32
1992q1 -0.11 0.68 0.83 0.00 0.26 0.00 -0.04 0.00 0.03 0.01 1.08 0.95 299 0.90 1.12
1992q2 0.26 0.28 0.75 0.00 0.34 0.00 -0.02 0.05 0.02 0.11 1.08 0.96 295 1.30 0.77
1992q3 0.25 0.35 0.76 0.00 0.30 0.00 -0.04 0.00 0.04 0.00 1.06 0.95 295 1.29 0.78
1992q4 0.01 0.98 0.87 0.00 0.18 0.00 -0.03 0.01 0.05 0.00 1.07 0.95 296 1.01 0.99
1993q1 2.74 0.00 0.36 0.00 0.56 0.00 0.00 0.75 0.07 0.00 0.99 0.94 316 15.56 0.06
1993q2 1.16 0.00 0.63 0.00 0.41 0.00 -0.02 0.09 0.02 0.17 1.04 0.97 311 3.18 0.31
1993q3 1.09 0.00 0.71 0.00 0.30 0.00 -0.02 0.08 0.04 0.00 1.02 0.97 322 2.98 0.34
1993q4 1.50 0.00 0.68 0.00 0.27 0.00 -0.01 0.07 0.05 0.00 1.00 0.97 324 4.47 0.22
1994q1 3.72 0.00 0.15 0.25 0.75 0.00 0.00 0.87 0.06 0.04 0.95 0.77 360 41.41 0.02
1994q2 1.13 0.00 0.75 0.00 0.24 0.00 0.00 0.88 0.02 0.02 1.02 0.97 352 3.10 0.32
1994q3 1.24 0.00 0.76 0.00 0.20 0.00 0.01 0.22 0.03 0.00 1.00 0.97 358 3.44 0.29
1994q4 1.40 0.00 0.72 0.00 0.20 0.00 0.01 0.15 0.06 0.00 1.00 0.97 343 4.06 0.25
1995q1 1.80 0.00 0.58 0.00 0.38 0.00 0.01 0.18 0.03 0.00 1.00 0.96 366 6.08 0.16
1995q2 1.56 0.00 0.62 0.00 0.38 0.00 -0.01 0.16 0.02 0.01 1.01 0.97 359 4.77 0.21
1995q3 1.02 0.00 0.76 0.00 0.27 0.00 0.00 0.91 0.00 0.70 1.03 0.98 357 2.76 0.36
1995q4 0.86 0.00 0.82 0.00 0.20 0.00 -0.03 0.03 0.04 0.00 1.03 0.97 355 2.35 0.42
1996q1 3.49 0.00 0.20 0.00 0.73 0.00 -0.02 0.18 0.05 0.00 0.97 0.96 381 32.67 0.03
1996q2 1.78 0.00 0.59 0.00 0.42 0.00 -0.03 0.01 0.03 0.01 1.01 0.97 374 5.91 0.17
1996q3 1.21 0.00 0.75 0.00 0.25 0.00 0.00 0.69 0.03 0.00 1.03 0.97 366 3.34 0.30
1996q4 1.99 0.00 0.50 0.00 0.52 0.00 -0.03 0.01 0.04 0.00 1.03 0.98 365 7.30 0.14
1997q1 3.97 0.00 0.13 0.00 0.78 0.00 0.00 0.74 0.05 0.00 0.96 0.96 386 52.96 0.02
1997q2 1.41 0.00 0.71 0.00 0.30 0.00 -0.01 0.34 0.04 0.00 1.04 0.97 363 4.08 0.24
1997q3 1.93 0.00 0.58 0.00 0.45 0.00 -0.02 0.10 0.03 0.00 1.04 0.97 360 6.92 0.14
1997q4 1.69 0.00 0.69 0.00 0.33 0.00 -0.01 0.49 0.02 0.08 1.04 0.97 356 5.40 0.19
1998q1 1.90 0.00 0.66 0.00 0.35 0.00 -0.01 0.58 0.04 0.00 1.03 0.97 383 6.66 0.15
1998q2 2.19 0.00 0.55 0.00 0.47 0.00 -0.02 0.07 0.03 0.00 1.03 0.97 364 8.97 0.11
1998q3 1.48 0.00 0.71 0.00 0.32 0.00 0.00 0.76 0.02 0.07 1.04 0.96 363 4.39 0.23
1998q4 2.72 0.00 0.36 0.00 0.67 0.00 -0.04 0.09 0.04 0.11 1.03 0.85 355 15.20 0.07
1999q1 3.78 0.00 0.10 0.00 0.90 0.00 -0.01 0.48 0.00 0.71 1.00 0.97 398 44.01 0.02
1999q2 1.56 0.00 0.59 0.00 0.47 0.00 -0.03 0.02 0.04 0.00 1.07 0.97 385 4.75 0.21
1999q3 1.56 0.00 0.60 0.00 0.44 0.00 -0.01 0.55 0.02 0.11 1.05 0.96 378 4.76 0.21
1999q4 1.33 0.00 0.59 0.00 0.46 0.00 0.00 0.90 0.03 0.01 1.08 0.97 362 3.80 0.26
2000q1 0.65 0.00 0.75 0.00 0.30 0.00 0.00 0.99 0.02 0.05 1.08 0.96 440 1.92 0.52
2000q2 1.25 0.00 0.61 0.00 0.41 0.00 0.01 0.29 0.03 0.01 1.06 0.96 424 3.50 0.29
2000q3 1.17 0.00 0.55 0.00 0.54 0.00 -0.01 0.47 0.02 0.03 1.10 0.96 433 3.21 0.31
2000q4 -0.16 0.46 0.83 0.00 0.31 0.00 -0.02 0.16 0.03 0.03 1.15 0.96 416 0.85 1.17
2001q1 0.74 0.00 0.70 0.00 0.38 0.00 -0.02 0.18 0.03 0.00 1.10 0.97 449 2.09 0.48
2001q2 0.36 0.07 0.78 0.00 0.32 0.00 -0.01 0.36 0.03 0.00 1.12 0.97 441 1.43 0.70
2001q3 0.64 0.00 0.72 0.00 0.38 0.00 0.00 0.95 0.01 0.53 1.10 0.97 440 1.89 0.53
2001q4 0.36 0.06 0.81 0.00 0.26 0.00 0.01 0.52 0.03 0.00 1.10 0.96 423 1.44 0.69
2002q1 3.46 0.00 0.20 0.00 0.70 0.00 0.07 0.00 0.04 0.00 1.01 0.95 458 31.84 0.03
2002q2 1.47 0.00 0.62 0.00 0.41 0.00 0.01 0.20 0.02 0.04 1.06 0.97 449 4.34 0.23
2002q3 1.17 0.00 0.70 0.00 0.33 0.00 0.00 0.83 0.02 0.01 1.05 0.97 446 3.24 0.31
2002q4 1.50 0.00 0.65 0.00 0.34 0.00 0.02 0.08 0.03 0.00 1.04 0.97 442 4.47 0.22
2003q1 3.47 0.00 0.26 0.00 0.64 0.00 0.05 0.00 0.02 0.03 0.97 0.96 458 32.21 0.03
2003q2 1.54 0.00 0.68 0.00 0.33 0.00 0.01 0.47 0.01 0.23 1.03 0.97 452 4.67 0.21
2003q3 1.62 0.00 0.71 0.00 0.26 0.00 0.01 0.13 0.03 0.00 1.01 0.97 455 5.08 0.20
2003q4 1.54 0.00 0.76 0.00 0.23 0.00 0.02 0.04 0.02 0.04 1.02 0.98 448 4.66 0.21
2004q1 1.86 0.00 0.71 0.00 0.23 0.00 0.02 0.08 0.05 0.00 1.00 0.97 463 6.45 0.16
2004q2 1.87 0.00 0.65 0.00 0.35 0.00 0.01 0.56 0.01 0.23 1.01 0.97 448 6.49 0.15
2004q3 2.02 0.00 0.63 0.00 0.33 0.00 0.03 0.01 0.03 0.00 1.01 0.98 432 7.52 0.13
2004q4 2.26 0.00 0.56 0.00 0.44 0.00 -0.01 0.34 0.01 0.17 1.01 0.97 435 9.60 0.10
2005q1 2.13 0.00 0.61 0.00 0.37 0.00 0.01 0.47 0.01 0.15 0.99 0.97 447 8.41 0.12
2005q2 2.25 0.00 0.56 0.00 0.42 0.00 0.02 0.08 0.00 0.62 1.00 0.97 438 9.50 0.11
2005q3 2.10 0.00 0.61 0.00 0.38 0.00 0.00 0.95 0.01 0.46 0.99 0.97 439 8.20 0.12
2005q4 2.09 0.00 0.60 0.00 0.38 0.00 0.00 0.77 0.01 0.08 1.00 0.97 433 8.08 0.12
2006q1 2.76 0.00 0.48 0.00 0.46 0.00 0.02 0.10 0.02 0.01 0.98 0.97 380 15.87 0.06
2006q2 2.09 0.00 0.62 0.00 0.36 0.00 -0.01 0.66 0.02 0.05 0.99 0.97 376 8.06 0.12
2006q3 2.03 0.00 0.63 0.00 0.34 0.00 -0.01 0.41 0.03 0.00 1.00 0.97 370 7.59 0.13






































2007q1 1.91 0.00 0.65 0.00 0.31 0.00 0.00 0.94 0.03 0.00 1.00 0.97 362 6.73 0.15
2007q2 1.07 0.00 0.80 0.00 0.20 0.00 -0.01 0.23 0.03 0.02 1.02 0.97 348 2.93 0.34
2007q3 1.48 0.00 0.68 0.00 0.31 0.00 -0.02 0.13 0.05 0.00 1.02 0.97 336 4.41 0.23
2007q4 1.21 0.00 0.71 0.00 0.24 0.00 0.03 0.01 0.05 0.00 1.04 0.96 298 3.35 0.30
2008q1 1.48 0.00 0.69 0.00 0.25 0.00 0.00 0.73 0.06 0.00 1.00 0.95 316 4.38 0.23
2008q2 1.42 0.00 0.68 0.00 0.27 0.00 0.00 0.93 0.05 0.04 0.99 0.92 273 4.13 0.24
2008q3 0.51 0.13 0.82 0.00 0.11 0.00 0.04 0.05 0.11 0.00 1.07 0.93 230 1.67 0.60
2008q4 -0.27 0.54 0.90 0.00 0.21 0.00 0.00 0.91 -0.02 0.51 1.10 0.88 188 0.76 1.31
2009q1 1.16 0.00 0.64 0.00 0.36 0.00 0.00 0.96 0.01 0.58 1.01 0.89 231 3.19 0.31
2009q2 1.59 0.00 0.63 0.00 0.27 0.00 0.00 0.93 0.09 0.00 0.99 0.93 190 4.89 0.20
2009q3 1.46 0.00 0.54 0.00 0.34 0.00 0.07 0.02 0.12 0.00 1.06 0.93 202 4.29 0.23
2009q4 0.27 0.52 0.74 0.00 0.23 0.00 0.02 0.58 0.11 0.00 1.10 0.93 184 1.30 0.77
2010q1 0.13 0.70 0.77 0.00 0.27 0.00 -0.02 0.46 0.07 0.00 1.09 0.95 231 1.14 0.88
2010q2 -0.55 0.07 0.89 0.00 0.20 0.00 -0.05 0.05 0.05 0.01 1.10 0.95 226 0.58 1.73
2010q3 -0.21 0.49 0.83 0.00 0.22 0.00 0.01 0.52 0.05 0.02 1.10 0.95 231 0.81 1.23
2010q4 0.07 0.82 0.76 0.00 0.29 0.00 0.02 0.36 0.04 0.07 1.11 0.95 225 1.07 0.93
2011q1 0.71 0.02 0.69 0.00 0.34 0.00 -0.04 0.08 0.06 0.00 1.06 0.94 260 2.02 0.49
2011q2 -0.20 0.50 0.80 0.00 0.25 0.00 -0.01 0.61 0.07 0.00 1.11 0.95 255 0.81 1.23
2011q3 0.48 0.16 0.69 0.00 0.30 0.00 0.00 0.96 0.07 0.00 1.05 0.94 256 1.62 0.62
2011q4 0.58 0.11 0.62 0.00 0.37 0.00 0.00 0.94 0.10 0.00 1.09 0.94 249 1.79 0.56
2012q1 -0.80 0.01 0.90 0.00 0.20 0.00 -0.01 0.38 0.04 0.01 1.13 0.94 333 0.45 2.23
2012q2 -0.28 0.34 0.84 0.00 0.21 0.00 0.00 0.93 0.05 0.00 1.10 0.94 327 0.76 1.32
2012q3 0.08 0.79 0.80 0.00 0.25 0.00 -0.01 0.45 0.05 0.00 1.08 0.95 319 1.08 0.93
2012q4 -0.29 0.28 0.90 0.00 0.12 0.00 -0.02 0.22 0.06 0.00 1.07 0.95 323 0.75 1.34
2013q1 0.15 0.52 0.83 0.00 0.22 0.00 0.00 0.94 0.02 0.10 1.07 0.96 333 1.17 0.86
2013q2 -0.11 0.69 0.90 0.00 0.08 0.01 0.04 0.05 0.06 0.00 1.07 0.94 330 0.90 1.11
2013q3 0.13 0.54 0.87 0.00 0.20 0.00 -0.02 0.15 0.01 0.34 1.06 0.96 325 1.14 0.88
2013q4 0.26 0.27 0.85 0.00 0.20 0.00 -0.01 0.41 0.03 0.02 1.07 0.96 317 1.29 0.77
Average 1.06 0.15 0.69 0.00 0.32 0.00 0.00 0.45 0.04 0.08 1.04 0.94 332.24 5.36 0.54





9.6 Error Correction Models 
Table 37: Average multivariate error correction model of the relationship between market value and the four main components of a bank's book value: book value at the 
beginning of the period, net income, other comprehensive, and other capital adjustments.  
The table reports the averages results of the 34 bank sample for quarterly and yearly observations starting from 1986 and ending in 2013. The data of the absolute variables 
are transformed with the natural logarithm. 
 
  
Short-run elasticities Long-run elasticities Diagnostics
Model:







































Average 0.01 0.02 0.00 0.00 -0.12 2.41 0.69 0.32 0.00 0.03 0.14 0.45 0.38 0.10 0.26 0.26 0.27
Standard deviation 0.47 0.04 0.00 0.00 0.06 4.17 0.39 0.40 0.03 0.06 0.07 0.36 0.31 0.21 0.31 0.35 0.29
Standard error 0.08 0.01 0.00 0.00 0.01 0.73 0.07 0.07 0.00 0.01 0.01 0.06 0.05 0.04 0.05 0.06 0.05
LCL -0.15 0.01 0.00 0.00 -0.14 0.99 0.56 0.18 -0.01 0.01 0.12 0.33 0.28 0.02 0.16 0.14 0.17
UCL 0.17 0.04 0.00 0.00 -0.10 3.83 0.83 0.45 0.01 0.05 0.17 0.57 0.48 0.17 0.37 0.39 0.37
t-Probs 0.42 0.21 0.48 0.25 0.00 0.40 0.17 0.16 0.60 0.47
Yearly Data
Average -0.01 0.24 0.00 0.01 -0.37 1.15 0.63 0.45 0.02 -0.02 0.43 0.56 0.59 0.46 0.57 N/A 0.49
Standard deviation 1.29 0.33 0.01 0.01 0.25 11.88 0.95 0.64 0.08 0.17 0.19 0.26 0.28 0.31 0.31 N/A 0.29
Standard error 0.23 0.06 0.00 0.00 0.04 2.07 0.17 0.11 0.01 0.03 0.03 0.05 0.05 0.05 0.05 N/A 0.05
LCL -0.46 0.13 0.00 0.00 -0.46 -2.91 0.31 0.23 -0.01 -0.07 0.36 0.47 0.49 0.36 0.46 N/A 0.39
UCL 0.43 0.35 0.01 0.01 -0.29 5.20 0.96 0.67 0.05 0.04 0.49 0.65 0.68 0.57 0.68 N/A 0.59
t-Probs 0.25 0.07 0.46 0.24 0.01 0.47 0.30 0.28 0.58 0.54





Table 38: Single error correction models of the relationship between market value and net income and between market value and other comprehensive income.  
The tables report the averages over the results of the 34 bank sample for quarterly and yearly observations starting from 1994 and in ending in 2013. The data of the absolute 
variables are transformed with the natural logarithm. 
 
Short-run elasticities Long-run elasticities Diagnostics
Panel A:
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Variable



















Average 0.52 0.19 -0.13 0.02 8.92 0.13 0.43 0.26 0.14 0.46 0.31 0.12 0.37 0.37 0.35
Standard Deviation 0.49 0.28 0.06 0.03 8.30 0.18 0.59 0.32 0.08 0.34 0.35 0.23 0.32 0.36 0.31
Standard Error 0.09 0.05 0.01 0.00 1.45 0.03 0.10 0.06 0.01 0.06 0.06 0.04 0.06 0.06 0.05
LCL 0.35 0.09 -0.15 0.01 6.08 0.07 0.22 0.15 0.12 0.35 0.19 0.05 0.26 0.25 0.24
UCL 0.68 0.28 -0.11 0.03 11.75 0.19 0.63 0.37 0.17 0.58 0.43 0.20 0.47 0.50 0.46
Yearly Data
Average 0.39 0.28 -0.46 0.02 10.51 0.12 0.32 0.27 0.41 0.44 0.58 0.38 0.54 0.56 0.42
Standard Deviation 0.85 0.31 0.17 0.03 10.11 0.19 0.72 0.31 0.14 0.26 0.26 0.27 0.30 0.32 0.32
Standard Error 0.15 0.05 0.03 0.01 1.76 0.03 0.13 0.05 0.02 0.05 0.05 0.05 0.05 0.06 0.06
LCL 0.10 0.18 -0.51 0.01 7.06 0.05 0.07 0.16 0.37 0.35 0.49 0.29 0.44 0.45 0.31
UCL 0.68 0.39 -0.40 0.03 13.95 0.18 0.57 0.37 0.46 0.53 0.67 0.48 0.65 0.67 0.53
Panel B:
Variable
























Average 0.04 0.34 -0.49 0.01 9.21 0.00 0.15 0.32 0.25 0.12 0.23 0.00 0.39 0.37 0.14
Standard Deviation 0.06 0.32 0.31 0.02 2.54 0.01 0.20 0.32 0.14 0.23 0.31 0.00 0.38 0.40 0.26
Standard Error 0.01 0.06 0.05 0.00 0.44 0.00 0.03 0.06 0.03 0.04 0.05 0.00 0.07 0.07 0.04
LCL 0.02 0.23 -0.60 0.00 8.34 0.00 0.08 0.21 0.21 0.04 0.12 0.00 0.26 0.23 0.06
UCL 0.06 0.45 -0.39 0.01 10.07 0.01 0.22 0.43 0.30 0.20 0.33 0.00 0.51 0.50 0.23
Yearly Data
Average 0.05 0.42 -0.42 0.07 10.57 0.01 0.16 0.22 0.21 0.35 0.37 0.50 0.11 0.46 0.44
Standard Deviation 0.07 0.35 0.33 0.12 2.11 0.03 0.14 0.31 0.16 0.30 0.29 0.36 0.21 0.32 0.34
Standard Error 0.01 0.06 0.06 0.02 0.37 0.00 0.02 0.05 0.03 0.05 0.05 0.06 0.04 0.06 0.06
LCL 0.02 0.30 -0.53 0.03 9.85 0.00 0.11 0.12 0.16 0.25 0.27 0.38 0.04 0.35 0.33
UCL 0.07 0.54 -0.30 0.11 11.29 0.02 0.21 0.33 0.26 0.46 0.47 0.63 0.19 0.57 0.56
∆𝒎𝒌𝒗𝒍𝒊,𝒕= 𝜷𝒊,𝟏,𝒕∆𝒃𝒌𝒗𝒍𝒕 −  𝒎𝒌𝒗𝒍𝒊,𝒕−𝟏−  𝒊,𝒕 − 𝒊,𝒕−𝟏𝒃𝒌𝒗𝒍𝒕−𝟏 + 𝝎𝒊,𝒕





Table 39: Individual results of multivariate error correction model of the relationship between market value and the four main components of a bank's book value: book value 
(t-1), net income, other comprehensive, and other capital adjustments.  
The table reports the individual results of the 34 bank sample for the quarterly observations starting from 1986 and ending in 2013. The data of the absolute variables are 
transformed with the natural logarithm. 
 
  



































Bank 1 0.41 0.19 -0.03 0.07 -0.01 0.23 0.00 0.95 -0.08 0.01 0.03 1.00 1.40 0.11 -0.55 0.45 0.04 0.63 0.02 0.83 0.05
Bank 2 -0.39 0.18 0.10 0.00 -0.01 0.08 -0.02 0.06 -0.23 0.00 0.34 0.91 0.35 0.05 0.93 0.00 0.02 0.69 -0.05 0.58 0.24
Bank 3 0.45 0.04 -0.01 0.47 0.01 0.41 0.01 0.38 -0.20 0.00 2.83 0.24 0.78 0.00 -0.04 0.74 0.13 0.01 0.07 0.52 0.13
Bank 4 -0.13 0.64 -0.07 0.01 -0.02 0.23 0.04 0.00 -0.02 0.01 48.06 0.53 -1.37 0.70 -2.26 0.66 1.15 0.54 0.28 0.84 0.17
Bank 5 0.23 0.03 0.06 0.07 0.00 0.97 0.01 0.20 -0.10 0.00 5.38 0.06 0.14 0.72 0.82 0.06 0.10 0.13 -0.19 0.32 0.13
Bank 6 0.24 0.20 0.09 0.00 0.01 0.21 0.02 0.05 -0.18 0.00 4.05 0.08 0.07 0.82 0.57 0.02 0.25 0.01 0.13 0.39 0.15
Bank 7 0.01 0.94 -0.10 0.00 -0.02 0.04 -0.01 0.59 0.05 0.00 -2.99 0.75 -0.29 0.85 1.82 0.19 0.01 0.97 0.41 0.27 0.17
Bank 8 0.34 0.10 0.18 0.00 -0.01 0.06 0.02 0.04 -0.28 0.00 1.13 0.16 0.45 0.00 0.63 0.00 0.02 0.49 0.05 0.55 0.21
Bank 9 0.03 0.92 0.09 0.21 0.00 0.59 -0.02 0.02 -0.23 0.00 1.84 0.36 0.20 0.52 1.07 0.00 0.04 0.05 -0.17 0.04 0.14
Bank 10 0.21 0.43 0.04 0.33 0.00 0.98 -0.01 0.58 -0.16 0.00 -5.30 0.17 1.04 0.02 0.55 0.12 -0.03 0.45 0.01 0.93 0.07
Bank 11 0.23 0.22 -0.02 0.44 0.00 0.64 0.01 0.51 -0.08 0.02 4.95 0.52 0.39 0.59 0.33 0.64 0.04 0.74 0.12 0.70 0.05
Bank 12 -0.39 0.15 -0.08 0.01 0.00 0.85 0.04 0.02 -0.08 0.03 9.39 0.17 0.62 0.44 -0.40 0.54 0.06 0.77 0.08 0.84 0.19
Bank 13 0.16 0.67 0.04 0.06 0.00 0.83 0.00 0.97 -0.04 0.01 8.33 0.44 1.13 0.48 0.32 0.77 0.10 0.62 -1.23 0.39 0.09
Bank 14 0.32 0.19 -0.01 0.44 0.01 0.15 0.05 0.01 -0.18 0.00 4.78 0.07 0.52 0.04 -0.08 0.66 0.04 0.26 0.28 0.07 0.12
Bank 15 -0.09 0.69 0.08 0.00 0.00 0.62 -0.01 0.32 -0.25 0.00 3.73 0.02 0.42 0.04 0.54 0.00 0.04 0.17 -0.09 0.39 0.23
Bank 16 0.10 0.64 0.05 0.12 0.00 0.99 0.02 0.12 -0.17 0.00 5.06 0.04 0.35 0.15 0.24 0.33 0.00 0.99 0.25 0.14 0.06
Bank 17 0.01 0.95 -0.01 0.64 0.03 0.06 -0.01 0.40 -0.07 0.05 16.97 0.06 -0.59 0.49 -0.27 0.60 0.13 0.53 0.38 0.39 0.04
Bank 18 -0.23 0.49 0.08 0.30 0.01 0.26 0.01 0.66 -0.23 0.00 2.96 0.18 0.04 0.84 1.12 0.00 0.05 0.11 -0.11 0.29 0.12
Bank 19 -0.32 0.25 -0.03 0.24 0.00 0.84 0.02 0.11 -0.03 0.01 23.24 0.57 -2.30 0.68 2.07 0.59 0.59 0.60 -0.63 0.73 0.14
Bank 20 0.39 0.14 0.06 0.01 0.00 0.48 0.01 0.16 -0.16 0.00 3.83 0.16 0.04 0.87 0.86 0.00 0.03 0.52 0.10 0.36 0.18
Bank 21 -0.23 0.47 0.07 0.03 -0.02 0.03 -0.01 0.62 -0.10 0.00 2.18 0.52 0.04 0.95 1.20 0.04 0.00 0.98 -0.02 0.94 0.09
Bank 22 0.06 0.78 0.05 0.05 0.00 0.93 0.02 0.01 -0.29 0.00 0.98 0.44 0.61 0.00 0.40 0.00 0.02 0.45 0.08 0.02 0.21
Bank 23 -0.25 0.52 0.10 0.00 0.00 0.70 0.01 0.30 -0.17 0.00 4.54 0.03 0.22 0.29 0.55 0.00 0.04 0.44 0.10 0.33 0.10
Bank 24 0.22 0.47 0.08 0.02 -0.01 0.45 -0.02 0.05 -0.08 0.01 4.66 0.33 0.09 0.89 1.04 0.13 0.02 0.93 -0.18 0.46 0.05
Bank 25 -0.38 0.05 0.08 0.00 0.01 0.20 0.04 0.00 -0.17 0.00 4.84 0.00 0.00 0.99 0.76 0.01 0.00 0.98 0.19 0.13 0.24
Bank 26 -0.39 0.17 0.14 0.01 0.01 0.09 0.01 0.49 -0.16 0.00 6.18 0.02 0.02 0.94 0.69 0.13 0.11 0.06 0.00 0.97 0.12
Bank 27 -0.25 0.32 0.06 0.00 -0.02 0.04 -0.02 0.02 -0.10 0.00 2.06 0.85 0.29 0.80 0.88 0.05 0.06 0.48 -0.15 0.42 0.15
Bank 28 -0.02 0.88 0.03 0.36 -0.01 0.08 0.01 0.25 -0.07 0.01 -2.44 0.62 0.08 0.93 1.15 0.17 0.06 0.58 0.32 0.30 0.06
Bank 29 -0.46 0.00 0.09 0.02 0.01 0.40 0.03 0.01 -0.12 0.00 6.97 0.01 -0.24 0.64 0.86 0.12 0.08 0.11 0.20 0.17 0.16
Bank 30 -0.37 0.11 0.04 0.12 0.01 0.53 0.02 0.21 -0.15 0.00 12.04 0.00 -0.05 0.84 0.42 0.10 0.11 0.02 -0.10 0.56 0.13
Bank 31 0.01 0.99 0.01 0.86 0.01 0.24 -0.01 0.43 -0.18 0.00 2.77 0.27 0.40 0.11 0.70 0.01 0.08 0.10 -0.21 0.05 0.13
Bank 32 -0.02 0.95 -0.07 0.10 -0.01 0.09 -0.01 0.57 -0.05 0.02 3.37 0.64 0.44 0.68 0.74 0.55 0.08 0.56 -0.14 0.68 0.07
Bank 33 0.10 0.61 0.05 0.05 -0.01 0.25 0.00 0.86 -0.10 0.00 -0.71 0.89 0.80 0.05 0.56 0.04 0.08 0.33 -0.12 0.60 0.06
Bank 34 1.10 0.00 -0.04 0.12 -0.02 0.31 0.03 0.10 -0.05 0.01 10.98 0.42 -0.99 0.57 1.16 0.27 0.07 0.84 0.28 0.67 0.15
Average 0.02 0.42 0.04 0.15 0.00 0.41 0.01 0.30 -0.13 0.01 5.80 0.34 0.15 0.50 0.57 0.24 0.11 0.47 0.00 0.47 0.13
SD 0.33 0.33 0.06 0.21 0.01 0.32 0.02 0.29 0.08 0.01 9.23 0.30 0.69 0.35 0.74 0.27 0.21 0.32 0.30 0.28 0.06
Std. Error 0.06 0.06 0.01 0.04 0.00 0.06 0.00 0.05 0.01 0.00 1.61 0.05 0.12 0.06 0.13 0.05 0.04 0.06 0.05 0.05 0.01
LCL -0.09 0.31 0.01 0.08 -0.01 0.30 0.00 0.20 -0.16 0.00 2.65 0.24 -0.09 0.38 0.32 0.14 0.03 0.37 -0.10 0.37 0.11
UCL 0.13 0.53 0.06 0.22 0.00 0.52 0.01 0.40 -0.11 0.01 8.95 0.44 0.39 0.62 0.82 0.33 0.18 0.58 0.10 0.56 0.15
4 16 3 11 34 7 8 14 3 3
0.12 0.47 0.09 0.32 1.00 0.21 0.24 0.41 0.09 0.09
No. of banks with 
significant results:







Table 40: Individual results of multivariate error correction model of the relationship between market value and the four main components of a bank's book value: book value 
(t-1), net income, other comprehensive, and other capital adjustments.  
The table reports the individual results of the 34 bank sample for the yearly observations starting from 1986 and ending in 2013. The data of the absolute variables are 
transformed with the natural logarithm. 
 



































Bank 1 -0.18 0.59 0.69 0.00 -0.01 0.22 0.00 0.85 -0.66 0.00 -2.57 0.30 0.76 0.02 0.70 0.08 0.01 0.91 -0.07 0.15 0.58
Bank 2 0.23 0.28 0.30 0.06 0.00 0.96 -0.01 0.71 -0.68 0.00 3.85 0.27 0.12 0.51 0.51 0.10 0.02 0.75 0.24 0.04 0.60
Bank 3 -0.21 0.48 0.43 0.00 -0.02 0.26 0.15 0.01 -0.95 0.00 4.52 0.04 -0.02 0.95 0.54 0.01 0.01 0.74 0.32 0.02 0.60
Bank 4 -0.88 0.05 0.21 0.19 0.00 0.95 0.01 0.85 -0.24 0.00 13.81 0.21 -2.39 0.29 2.60 0.15 0.22 0.30 0.20 0.79 0.35
Bank 5 0.01 0.97 0.66 0.01 -0.02 0.28 0.07 0.06 -0.55 0.00 3.32 0.15 -0.25 0.48 1.12 0.01 0.05 0.23 0.08 0.54 0.47
Bank 6 0.78 0.04 0.26 0.07 0.03 0.53 0.12 0.11 -0.47 0.02 0.82 0.79 0.46 0.34 0.23 0.66 0.25 0.23 0.14 0.73 0.21
Bank 7 -0.14 0.72 -0.28 0.05 -0.02 0.51 -0.17 0.01 0.09 0.00 -29.21 0.56 0.57 0.89 1.00 0.87 -0.86 0.61 3.32 0.53 0.73
Bank 8 0.22 0.29 0.80 0.00 -0.02 0.02 0.15 0.00 -1.13 0.00 -0.67 0.19 0.29 0.04 0.84 0.00 0.03 0.26 0.15 0.10 0.73
Bank 9 -0.61 0.26 0.71 0.05 0.00 0.84 0.02 0.45 -0.51 0.00 2.29 0.48 0.05 0.93 1.02 0.13 0.05 0.13 -0.09 0.48 0.40
Bank 10 0.06 0.89 0.26 0.26 0.00 0.79 0.07 0.13 -0.56 0.00 -6.37 0.09 1.46 0.00 -0.05 0.91 0.05 0.22 0.16 0.42 0.33
Bank 11 0.65 0.03 0.12 0.18 -0.09 0.00 -0.09 0.03 -0.09 0.05 -15.21 0.75 2.19 0.59 0.62 0.76 -0.52 0.64 -0.45 0.74 0.34
Bank 12 -1.08 0.00 0.09 0.11 0.03 0.33 0.11 0.01 -0.29 0.00 7.60 0.10 -0.52 0.36 0.93 0.07 0.07 0.63 0.39 0.17 0.61
Bank 13 0.76 0.15 -0.41 0.14 -0.01 0.68 -0.09 0.28 0.03 0.01 -48.08 0.91 -8.27 0.89 8.75 0.88 -0.64 0.91 6.02 0.90 0.24
Bank 14 0.20 0.63 0.36 0.02 0.05 0.01 0.10 0.00 -0.73 0.00 5.72 0.03 -0.17 0.59 0.74 0.04 0.07 0.02 0.17 0.12 0.36
Bank 15 -1.91 0.00 0.62 0.00 -0.01 0.60 -0.02 0.51 -0.78 0.00 1.49 0.48 -0.52 0.16 1.82 0.00 0.02 0.58 -0.05 0.53 0.57
Bank 16 0.23 0.51 0.69 0.00 0.00 0.94 0.13 0.00 -1.20 0.00 1.62 0.22 0.39 0.00 0.44 0.00 0.00 0.95 0.17 0.06 0.61
Bank 17 0.10 0.89 -0.43 0.02 -0.01 0.86 0.14 0.02 -0.16 0.19 12.29 0.53 0.02 0.99 0.04 0.98 0.11 0.77 -0.21 0.86 0.47
Bank 18 0.18 0.74 1.17 0.00 0.03 0.11 -0.07 0.15 -0.56 0.01 2.04 0.58 0.05 0.88 0.99 0.05 0.07 0.10 -0.05 0.68 0.47
Bank 19 -1.30 0.04 0.04 0.63 0.03 0.45 -0.01 0.94 -0.04 0.07 94.22 0.85 -7.97 0.86 -3.75 0.86 1.90 0.84 3.89 0.85 0.07
Bank 20 1.21 0.01 -0.01 0.93 0.02 0.33 0.17 0.01 -0.13 0.00 38.82 0.51 -1.86 0.64 -1.54 0.65 0.49 0.47 1.38 0.61 0.34
Bank 21 -0.46 0.44 0.43 0.11 0.00 0.90 -0.01 0.84 -0.45 0.01 -1.19 0.65 0.17 0.80 1.38 0.09 0.02 0.76 -0.20 0.37 0.25
Bank 22 0.55 0.09 0.28 0.02 0.04 0.08 -0.03 0.27 -0.72 0.00 1.37 0.61 0.43 0.02 0.62 0.00 0.06 0.35 -0.06 0.66 0.44
Bank 23 -0.86 0.23 -0.03 0.54 0.04 0.23 0.28 0.01 -0.40 0.04 3.79 0.34 0.60 0.29 -0.29 0.72 0.20 0.41 0.42 0.23 0.22
Bank 24 -2.65 0.00 -0.24 0.34 -0.05 0.03 0.11 0.02 -0.33 0.00 7.49 0.16 -2.35 0.02 3.03 0.00 0.05 0.72 0.49 0.16 0.59
Bank 25 -1.10 0.02 0.10 0.27 -0.04 0.04 0.09 0.13 -0.44 0.01 5.65 0.13 0.17 0.70 0.30 0.68 -0.09 0.39 0.35 0.29 0.38
Bank 26 -0.67 0.20 0.07 0.16 0.03 0.05 -0.03 0.46 -0.38 0.00 7.33 0.10 0.33 0.40 0.30 0.21 0.19 0.05 -0.22 0.54 0.31
Bank 27 0.73 0.23 0.09 0.26 -0.01 0.81 0.03 0.55 -0.41 0.03 5.78 0.66 0.04 0.98 0.28 0.66 0.05 0.72 0.25 0.41 0.09
Bank 28 1.03 0.00 0.01 0.86 -0.04 0.00 0.02 0.58 -0.18 0.00 3.16 0.73 0.06 0.96 0.61 0.38 0.00 0.98 0.29 0.46 0.57
Bank 29 -0.02 0.91 0.23 0.00 -0.03 0.13 0.10 0.00 -0.45 0.00 5.77 0.01 -0.34 0.26 0.88 0.00 0.05 0.14 0.29 0.01 0.50
Bank 30 -0.15 0.70 0.19 0.07 0.02 0.25 -0.15 0.01 -0.23 0.00 13.27 0.37 -0.20 0.75 1.11 0.20 0.18 0.38 -0.79 0.54 0.27
Bank 31 0.40 0.54 0.43 0.01 0.03 0.22 -0.09 0.16 -0.50 0.01 0.96 0.80 0.82 0.07 0.45 0.30 0.07 0.23 -0.36 0.10 0.33
Bank 32 -1.02 0.09 1.49 0.00 -0.10 0.00 -0.05 0.31 -0.54 0.00 -4.90 0.25 -0.71 0.11 2.72 0.00 -0.09 0.31 -0.24 0.35 0.46
Bank 33 0.79 0.08 0.27 0.04 -0.01 0.67 -0.14 0.18 -0.47 0.02 0.23 0.98 0.92 0.31 0.39 0.19 0.00 1.00 -0.29 0.66 0.19
Bank 34 2.37 0.00 0.33 0.07 0.03 0.63 0.04 0.51 -0.23 0.00 12.14 0.44 -3.05 0.37 3.91 0.18 0.07 0.81 -0.55 0.55 0.49
Average -0.08 0.33 0.29 0.16 0.00 0.40 0.03 0.27 -0.45 0.01 0.55 0.38 0.46 0.48 0.86 0.31 0.05 0.49 -0.12 0.44 0.42
SD 0.95 0.32 0.41 0.24 0.03 0.34 0.10 0.30 0.30 0.04 15.05 0.30 1.72 0.32 1.63 0.28 0.21 0.28 0.63 0.29 0.17
Std. Error 0.17 0.06 0.07 0.04 0.01 0.06 0.02 0.05 0.05 0.01 2.62 0.05 0.30 0.06 0.28 0.05 0.04 0.05 0.11 0.05 0.03
LCL -0.41 0.22 0.15 0.08 -0.02 0.29 -0.01 0.17 -0.55 0.00 -4.58 0.28 -0.13 0.37 0.31 0.21 -0.02 0.40 -0.33 0.35 0.36
UCL 0.24 0.44 0.43 0.24 0.01 0.52 0.06 0.37 -0.35 0.03 5.69 0.49 1.05 0.59 1.42 0.40 0.12 0.59 0.10 0.54 0.48
11 16 8 13 32 3 6 11 2 3
0.32 0.47 0.24 0.38 0.94 0.09 0.18 0.32 0.06 0.09
No. of banks with 
significant results:







Table 41: Individual results of multivariate error correction model of the relationship between market value and the four main components of a bank's book value: book value 
(t-1), net income, other comprehensive, and other capital adjustments.  
The table reports the individual results of the 34 bank sample for the quarterly observations starting from 1986 and ending in 2013. The data of the variables are transformed 
with the inverse hyperbolic sine. 
 




































Bank 1 -0.07 0.80 0.00 0.37 0.00 0.04 -0.01 0.01 -0.12 0.00 -0.22 0.95 1.05 0.00 0.09 0.17 0.03 0.21 0.04 0.44 0.15
Bank 2 -0.47 0.13 0.10 0.00 0.00 0.23 0.00 0.10 -0.24 0.00 0.24 0.90 0.34 0.02 0.92 0.00 0.01 0.50 0.01 0.61 0.20
Bank 3 0.14 0.57 0.00 0.38 0.00 0.81 0.00 0.08 -0.12 0.00 -3.87 0.09 1.39 0.00 0.08 0.29 -0.01 0.63 0.07 0.16 0.10
Bank 4 -0.23 0.49 0.01 0.00 0.00 0.10 0.01 0.00 -0.03 0.01 12.44 0.43 0.16 0.88 0.22 0.38 -0.02 0.86 0.19 0.48 0.15
Bank 5 0.01 0.95 0.06 0.06 0.00 0.01 0.00 0.01 -0.09 0.00 4.25 0.07 -0.28 0.58 1.39 0.01 0.06 0.11 0.04 0.17 0.14
Bank 6 0.47 0.02 0.00 0.26 0.00 0.38 0.00 0.04 -0.10 0.01 1.04 0.74 0.92 0.00 0.05 0.29 -0.03 0.30 0.00 0.92 0.07
Bank 7 0.34 0.07 0.03 0.00 0.00 0.69 0.00 0.39 -0.16 0.00 -1.78 0.31 1.08 0.00 0.20 0.00 0.00 0.81 0.01 0.71 0.26
Bank 8 0.65 0.00 0.16 0.00 0.00 0.87 0.01 0.00 -0.25 0.00 0.41 0.55 0.55 0.00 0.63 0.00 0.00 0.93 0.00 0.88 0.28
Bank 9 0.00 0.99 0.06 0.43 0.00 0.48 0.00 0.17 -0.20 0.00 -0.54 0.75 0.35 0.32 0.98 0.01 0.00 0.62 0.01 0.40 0.09
Bank 10 -0.16 0.66 0.03 0.46 0.00 0.83 0.00 0.28 -0.18 0.00 -2.44 0.12 0.88 0.00 0.51 0.11 0.00 0.70 0.05 0.10 0.11
Bank 11 0.53 0.01 0.01 0.01 0.00 0.08 0.00 0.01 -0.08 0.02 4.71 0.23 0.71 0.01 0.03 0.38 -0.01 0.78 0.01 0.85 0.14
Bank 12 -1.13 0.00 0.00 0.86 0.00 0.24 0.00 0.99 -0.12 0.00 4.84 0.21 0.67 0.01 0.11 0.04 0.07 0.11 0.03 0.48 0.19
Bank 13 0.09 0.83 0.00 0.90 0.00 0.28 0.00 0.08 -0.10 0.00 4.13 0.14 0.72 0.00 0.14 0.00 0.00 0.90 0.03 0.46 0.12
Bank 14 -0.29 0.33 0.00 0.82 0.00 0.03 0.00 0.63 -0.09 0.00 1.27 0.68 1.03 0.00 -0.02 0.83 -0.03 0.24 0.07 0.11 0.10
Bank 15 1.03 0.00 0.02 0.00 0.00 0.96 0.00 0.37 -0.19 0.00 1.80 0.18 0.82 0.00 0.10 0.03 -0.01 0.47 -0.02 0.32 0.20
Bank 16 0.55 0.02 0.01 0.04 0.00 0.02 0.00 0.12 -0.16 0.00 2.57 0.11 0.81 0.00 0.09 0.01 0.02 0.19 0.01 0.75 0.14
Bank 17 0.00 0.99 0.01 0.00 0.00 0.32 0.01 0.09 -0.11 0.00 3.21 0.24 0.73 0.00 0.24 0.00 0.00 0.99 0.19 0.05 0.26
Bank 18 -0.29 0.48 0.09 0.27 0.00 0.86 0.00 0.10 -0.22 0.00 0.84 0.49 0.06 0.79 1.25 0.00 0.00 0.72 0.01 0.60 0.09
Bank 19 -0.88 0.01 0.01 0.04 0.00 0.90 0.01 0.17 -0.10 0.00 -1.77 0.66 1.19 0.00 0.23 0.03 -0.01 0.75 0.17 0.14 0.14
Bank 20 0.69 0.02 0.01 0.02 0.00 0.96 0.00 0.50 -0.07 0.04 1.23 0.80 0.91 0.01 0.06 0.14 0.01 0.81 -0.01 0.83 0.07
Bank 21 0.08 0.81 0.06 0.05 0.00 0.24 0.00 0.90 -0.12 0.00 1.27 0.55 0.24 0.60 1.00 0.02 0.02 0.45 -0.02 0.74 0.05
Bank 22 0.00 0.99 0.01 0.04 0.00 0.63 0.00 0.01 -0.13 0.00 0.19 0.89 0.94 0.00 0.15 0.01 -0.01 0.56 0.03 0.29 0.18
Bank 23 -0.56 0.22 0.02 0.00 0.00 0.50 0.00 0.15 -0.08 0.00 3.78 0.36 0.47 0.23 0.49 0.04 0.00 0.94 0.04 0.49 0.14
Bank 24 0.43 0.19 -0.01 0.00 0.00 0.92 0.00 0.86 -0.04 0.00 7.75 0.22 0.90 0.00 -0.46 0.28 -0.01 0.90 -0.04 0.54 0.10
Bank 25 -0.29 0.18 0.01 0.02 0.00 0.13 0.01 0.00 -0.13 0.00 3.94 0.00 0.73 0.00 0.08 0.03 0.03 0.24 0.05 0.16 0.18
Bank 26 -0.67 0.06 0.01 0.02 0.00 0.11 0.00 0.00 -0.10 0.00 2.47 0.20 0.71 0.00 0.30 0.01 0.02 0.50 0.09 0.03 0.18
Bank 27 0.09 0.75 0.01 0.00 0.00 0.14 0.01 0.08 -0.10 0.02 -6.84 0.33 1.56 0.01 0.05 0.23 -0.01 0.81 0.03 0.48 0.09
Bank 28 -0.02 0.91 0.01 0.11 0.00 0.81 0.00 0.74 -0.03 0.02 2.22 0.87 0.76 0.47 0.23 0.49 0.07 0.58 -0.06 0.60 0.02
Bank 29 -0.23 0.06 0.00 0.10 0.00 0.99 0.01 0.00 -0.03 0.00 7.66 0.36 0.48 0.43 0.38 0.34 0.04 0.55 0.15 0.38 0.33
Bank 30 0.04 0.87 0.02 0.00 0.00 0.72 0.01 0.00 -0.08 0.00 8.45 0.13 0.49 0.14 0.05 0.19 -0.04 0.30 0.03 0.57 0.18
Bank 31 0.45 0.32 0.00 0.93 0.00 0.27 0.00 0.53 -0.13 0.00 1.65 0.47 0.28 0.38 0.83 0.02 -0.01 0.66 -0.06 0.24 0.11
Bank 32 -0.39 0.34 0.00 0.61 0.00 0.31 0.00 0.50 -0.05 0.00 8.66 0.23 0.36 0.51 0.16 0.34 0.00 0.97 -0.05 0.52 0.06
Bank 33 -0.02 0.92 0.00 0.30 0.00 0.52 0.00 0.15 -0.05 0.01 10.87 0.25 0.37 0.51 -0.04 0.79 -0.03 0.60 0.01 0.92 0.07
Bank 34 0.52 0.14 0.02 0.00 0.00 0.78 0.00 0.33 -0.18 0.00 -2.56 0.22 1.14 0.00 0.18 0.00 -0.02 0.66 -0.02 0.65 0.17
Average 0.01 0.42 0.02 0.21 0.00 0.48 0.00 0.25 -0.12 0.00 2.41 0.40 0.69 0.17 0.32 0.16 0.00 0.60 0.03 0.47 0.14
SD 0.47 0.38 0.04 0.30 0.00 0.34 0.00 0.29 0.06 0.01 4.17 0.28 0.39 0.26 0.40 0.22 0.03 0.26 0.06 0.26 0.07
Std. Error 0.08 0.07 0.01 0.05 0.00 0.06 0.00 0.05 0.01 0.00 0.73 0.05 0.07 0.05 0.07 0.04 0.00 0.05 0.01 0.05 0.01
LCL -0.15 0.29 0.01 0.11 0.00 0.36 0.00 0.15 -0.14 0.00 0.99 0.31 0.56 0.08 0.18 0.09 -0.01 0.51 0.01 0.38 0.12
UCL 0.17 0.54 0.04 0.31 0.00 0.59 0.00 0.35 -0.10 0.01 3.83 0.50 0.83 0.26 0.45 0.24 0.01 0.69 0.05 0.56 0.17
8 19 4 11 34 1 22 19 0 2
0.24 0.56 0.12 0.32 1.00 0.03 0.65 0.56 0.00 0.06
No. of banks with 
significant results:







Table 42: Individual results of multivariate error correction model of the relationship between market value and the four main components of a bank's book value: book value 
at the beginning of the period, net income, other comprehensive, and other capital adjustments.  
The table reports the individual results of the 34 bank sample for the yearly observations starting from 1986 and ending in 2013. The data of the variables are transformed 
with the inverse hyperbolic sine. 




































Bank 1 0.16 0.67 0.01 0.09 0.01 0.04 0.03 0.08 -0.48 0.00 -2.23 0.44 1.32 0.00 0.10 0.09 0.01 0.49 0.16 0.08 0.56
Bank 2 -0.52 0.08 0.48 0.02 0.00 0.39 0.00 0.70 -0.61 0.00 -0.77 0.80 0.28 0.18 0.97 0.00 0.00 0.71 0.00 0.80 0.41
Bank 3 -0.31 0.44 0.47 0.00 0.00 0.96 0.02 0.00 -0.50 0.00 -1.45 0.65 0.67 0.24 0.68 0.08 0.00 0.86 0.05 0.18 0.55
Bank 4 -1.83 0.01 0.01 0.09 0.00 1.00 0.01 0.26 0.07 0.01 -28.50 0.78 2.93 0.67 -0.39 0.79 0.29 0.76 -0.30 0.77 0.26
Bank 5 -0.08 0.72 0.70 0.00 0.02 0.00 0.01 0.00 -0.28 0.00 3.32 0.25 -1.25 0.19 2.43 0.02 0.06 0.16 0.04 0.20 0.69
Bank 6 0.40 0.28 0.05 0.00 0.00 0.61 0.01 0.02 -0.47 0.00 5.95 0.09 0.54 0.02 0.19 0.00 0.00 0.86 0.02 0.38 0.54
Bank 7 0.35 0.49 0.08 0.00 0.01 0.08 -0.03 0.00 -0.31 0.01 -3.11 0.41 1.25 0.00 0.09 0.34 0.05 0.37 -0.03 0.53 0.70
Bank 8 0.68 0.02 0.73 0.00 0.00 0.66 0.00 0.20 -1.01 0.00 -0.62 0.29 0.39 0.02 0.84 0.00 0.00 0.95 0.00 0.70 0.65
Bank 9 1.53 0.07 0.72 0.07 0.00 0.92 0.00 0.65 -0.55 0.00 -3.37 0.11 0.40 0.52 1.01 0.12 -0.02 0.19 -0.02 0.31 0.29
Bank 10 0.84 0.13 0.38 0.08 0.00 0.86 0.01 0.01 -0.50 0.00 -1.91 0.33 1.29 0.00 -0.15 0.77 0.01 0.58 0.01 0.86 0.41
Bank 11 -0.07 0.87 0.02 0.03 0.00 0.29 0.00 0.77 -0.31 0.01 3.65 0.49 0.77 0.03 0.11 0.09 0.01 0.85 0.07 0.31 0.42
Bank 12 0.83 0.14 0.05 0.00 0.00 0.78 0.01 0.00 -0.17 0.02 5.64 0.46 0.63 0.20 0.02 0.74 0.04 0.47 -0.02 0.71 0.66
Bank 13 -1.18 0.06 0.05 0.00 0.00 0.32 0.01 0.03 -0.10 0.00 17.42 0.47 -0.27 0.87 0.53 0.36 0.03 0.76 0.19 0.46 0.55
Bank 14 -1.39 0.07 0.62 0.01 -0.01 0.09 0.01 0.02 -0.65 0.00 0.26 0.86 -0.21 0.54 1.52 0.00 0.01 0.37 0.04 0.01 0.42
Bank 15 -1.95 0.00 0.70 0.00 -0.01 0.02 -0.01 0.08 -0.80 0.00 3.44 0.00 -0.74 0.05 1.83 0.00 0.01 0.32 0.01 0.52 0.62
Bank 16 0.64 0.21 0.01 0.52 0.01 0.15 0.01 0.12 -0.43 0.01 2.77 0.34 0.78 0.00 0.11 0.11 0.01 0.72 0.00 1.00 0.30
Bank 17 -3.82 0.00 0.04 0.00 0.00 0.66 0.04 0.00 0.09 0.00 -38.57 0.58 3.75 0.47 -0.18 0.72 -0.30 0.62 -0.81 0.57 0.69
Bank 18 0.45 0.47 1.42 0.00 0.00 0.93 0.00 0.98 -0.50 0.01 -3.31 0.11 0.30 0.49 1.16 0.02 0.01 0.54 0.00 0.81 0.33
Bank 19 -0.99 0.08 0.05 0.00 0.00 0.93 0.02 0.03 -0.40 0.04 -5.04 0.21 1.44 0.00 0.15 0.02 0.01 0.80 0.03 0.44 0.31
Bank 20 1.76 0.01 0.02 0.00 0.01 0.14 0.01 0.07 -0.31 0.04 -4.73 0.32 1.35 0.00 0.07 0.10 0.04 0.31 0.02 0.81 0.26
Bank 21 -0.70 0.27 0.59 0.04 -0.01 0.22 0.00 0.50 -0.47 0.01 0.26 0.91 -0.42 0.61 1.77 0.05 0.01 0.53 -0.02 0.57 0.21
Bank 22 0.21 0.60 0.27 0.03 0.00 0.80 0.01 0.18 -0.58 0.00 -0.50 0.68 0.46 0.02 0.76 0.00 0.00 0.76 0.02 0.39 0.42
Bank 23 0.35 0.69 0.05 0.00 0.00 0.98 0.00 0.60 -0.38 0.00 3.77 0.32 0.64 0.05 0.17 0.07 0.03 0.21 -0.03 0.30 0.36
Bank 24 -2.96 0.00 0.00 0.61 0.00 0.54 0.01 0.05 -0.08 0.08 23.92 0.58 -0.13 0.95 0.21 0.67 0.02 0.85 0.17 0.66 0.32
Bank 25 0.62 0.13 0.05 0.00 0.01 0.00 0.02 0.00 -0.55 0.00 2.89 0.06 0.77 0.00 0.09 0.00 0.02 0.09 0.02 0.50 0.66
Bank 26 2.01 0.04 0.02 0.06 0.01 0.05 0.00 0.63 -0.21 0.01 -0.56 0.90 0.91 0.01 0.13 0.20 0.03 0.47 -0.06 0.52 0.18
Bank 27 1.08 0.07 0.02 0.05 0.00 0.73 0.01 0.26 -0.27 0.09 -3.52 0.80 1.28 0.31 0.03 0.64 0.01 0.90 0.03 0.55 0.17
Bank 28 1.53 0.00 0.01 0.17 0.01 0.08 0.00 0.36 -0.07 0.01 12.51 0.82 0.15 0.97 0.01 0.98 0.21 0.73 -0.21 0.71 0.42
Bank 29 0.27 0.23 0.02 0.02 0.00 0.64 0.01 0.03 -0.13 0.02 11.25 0.33 0.26 0.73 0.21 0.28 0.03 0.75 0.01 0.92 0.29
Bank 30 -0.22 0.73 0.02 0.07 0.00 0.41 0.01 0.13 -0.09 0.05 28.59 0.64 -0.72 0.84 0.12 0.68 0.00 0.99 0.19 0.67 0.04
Bank 31 0.64 0.41 0.27 0.08 0.00 0.60 -0.02 0.00 -0.23 0.01 1.16 0.83 0.77 0.29 0.12 0.92 0.02 0.76 -0.11 0.26 0.39
Bank 32 -0.82 0.23 0.01 0.17 0.01 0.14 -0.01 0.10 -0.18 0.00 13.18 0.21 0.06 0.93 0.16 0.46 -0.04 0.44 -0.05 0.51 0.44
Bank 33 1.25 0.05 0.24 0.03 0.00 0.71 0.00 0.87 -0.60 0.01 0.79 0.83 0.63 0.03 0.38 0.13 -0.02 0.45 -0.01 0.74 0.21
Bank 34 0.75 0.09 0.07 0.00 0.03 0.01 0.01 0.49 -0.65 0.00 -3.64 0.02 1.23 0.00 0.20 0.00 0.08 0.01 0.02 0.51 0.80
Average -0.01 0.25 0.24 0.07 0.00 0.46 0.01 0.24 -0.37 0.01 1.15 0.47 0.63 0.30 0.45 0.28 0.02 0.58 -0.02 0.54 0.43
SD 1.29 0.26 0.33 0.14 0.01 0.35 0.01 0.30 0.25 0.02 11.88 0.28 0.95 0.34 0.64 0.32 0.08 0.26 0.17 0.24 0.19
Std. Error 0.23 0.05 0.06 0.02 0.00 0.06 0.00 0.05 0.04 0.00 2.07 0.05 0.17 0.06 0.11 0.06 0.01 0.05 0.03 0.04 0.03
LCL -0.46 0.16 0.13 0.02 0.00 0.34 0.00 0.14 -0.46 0.01 -2.91 0.37 0.31 0.18 0.23 0.17 -0.01 0.49 -0.07 0.45 0.36
UCL 0.43 0.33 0.35 0.11 0.01 0.58 0.01 0.34 -0.29 0.02 5.20 0.57 0.96 0.42 0.67 0.39 0.05 0.67 0.04 0.62 0.49
9 23 6 14 32 2 16 12 1 1
0.26 0.68 0.18 0.41 0.94 0.06 0.47 0.35 0.03 0.03
No. of banks with 
significant results:





Table 43: Average single error correction models of the relationship between other comprehensive income and 
net interest income. 
The tables report the averages over the results of the 34 bank sample for quarterly and yearly observations 
starting from 1986 and in ending in 2013. Panel A and Panel B present the results for the log transformed 







Short-run elasticities Long-run elasticities Diagnostics
Model:
Panel A: Results of the natural logarithm transformation of absolute values
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Variable























Average 0.68 0.38 -0.39 0.00 -42.30 0.02 4.42 0.02 0.19 0.08 0.37 0.02 0.22 0.23 0.17
Standard Deviation 2.23 0.32 0.19 0.00 21.14 0.11 1.86 0.09 0.10 0.16 0.34 0.06 0.29 0.31 0.24
Standard Error 0.39 0.05 0.03 0.00 3.68 0.02 0.32 0.01 0.02 0.03 0.06 0.01 0.05 0.05 0.04
LCL -0.08 0.27 -0.45 0.00 -49.51 -0.02 3.79 -0.01 0.16 0.02 0.25 0.00 0.12 0.12 0.09
UCL 1.44 0.48 -0.32 0.00 -35.08 0.06 5.06 0.04 0.23 0.13 0.48 0.04 0.32 0.34 0.25
No. of banks with significant results: 0 9 3 2
0.00 0.26 0.09 0.06
Yearly Data
Average 2.16 0.32 -0.60 0.01 -40.97 0.10 4.36 0.05 0.31 0.61 0.63 0.16 0.26 0.26 0.26
Standard Deviation 4.50 0.28 0.26 0.02 24.64 0.19 2.23 0.12 0.16 0.28 0.29 0.26 0.29 0.32 0.29
Standard Error 0.78 0.05 0.05 0.00 4.29 0.03 0.39 0.02 0.03 0.05 0.05 0.05 0.05 0.06 0.05
LCL 0.63 0.22 -0.69 0.01 -49.37 0.04 3.60 0.01 0.25 0.51 0.53 0.07 0.16 0.16 0.16
UCL 3.70 0.41 -0.51 0.02 -32.56 0.17 5.12 0.09 0.36 0.71 0.73 0.25 0.36 0.37 0.36
No. of banks with significant results: 3 9 4 1
0.09 0.26 0.12 0.03
Panel B: Results of the inverse hyperbolic sine transformations
Variable























Average -0.08 0.42 -0.99 0.00 -2.44 0.68 0.15 0.68 0.49 0.48 0.00 0.00 0.00 0.00 0.52
Standard Deviation 11.51 0.27 0.07 0.00 9.91 0.23 0.83 0.23 0.04 0.29 0.01 0.00 0.00 0.00 0.28
Standard Error 2.00 0.05 0.01 0.00 1.73 0.04 0.14 0.04 0.01 0.05 0.00 0.00 0.00 0.00 0.05
LCL -4.00 0.33 -1.02 0.00 -5.83 0.60 -0.13 0.60 0.48 0.38 0.00 0.00 0.00 0.00 0.43
UCL 3.85 0.52 -0.97 0.00 0.94 0.76 0.44 0.76 0.50 0.58 0.00 0.00 0.00 0.00 0.62
No. of banks with significant results: 3 10 6 0
0.09 0.29 0.18 0.00
Yearly Data
Average 2.29 0.43 -1.14 0.00 -4.78 0.62 0.36 0.62 0.54 0.53 0.24 0.11 0.23 0.22 0.55
Standard Deviation 25.04 0.32 0.17 0.00 25.49 0.24 2.04 0.24 0.10 0.29 0.25 0.14 0.29 0.27 0.27
Standard Error 4.36 0.06 0.03 0.00 4.44 0.04 0.35 0.04 0.02 0.05 0.04 0.02 0.05 0.05 0.05
LCL -6.25 0.32 -1.20 0.00 -13.48 0.54 -0.33 0.54 0.51 0.43 0.15 0.07 0.13 0.13 0.46
UCL 10.83 0.54 -1.09 0.00 3.92 0.70 1.05 0.71 0.58 0.63 0.33 0.16 0.33 0.32 0.64
No. of banks with significant results: 4 14 7 1
0.12 0.41 0.21 0.03
Percentage of banks with significant results:
Percentage of banks with significant results:
Percentage of banks with significant results:
Percentage of banks with significant results:
∆𝒐𝒄𝒊𝒊,𝒕= 𝜷𝒊,𝟏,𝒕∆𝒏 𝒕𝒊𝒏𝒕𝒊𝒏𝒄𝒕 −  𝒐𝒄𝒊𝒊,𝒕−𝟏 −  𝒊,𝒕 −  𝒊,𝒕−𝟏𝒏 𝒕𝒊𝒏𝒕𝒊𝒏𝒄𝒕−𝟏 +𝝎𝒊,𝒕
